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1.0 Introduction 
Section IX of the Consent Decree, effective on November 13, 2009, requires Bill Barrett 
Corporation (BBC), to evaluate uncontrolled emissions at a well head (production) facility in the 
Lake Creek (LC) Agreement Area and a second production facility in the Black Trail Ridge 
(BTR) Agreement Area. Emissions to be quantified and characterized include volatile organic 
compounds (VOC) and hazardous air pollutants (HAP). HAPs include BTEX (benzene, toluene, 
ethylbenzene and xylenes) and normal hexane. An initial report was submitted on October 31, 
2011 which included the tank vapor emission evaluation results for one facility in the LC area 
and fugitive emission evaluation results for two other facilities, one each in BTR and the LC 
areas. As referenced in the initial report, there were operational upsets during the initial BTR 
facility tank vapor measurement test and BBC requested an extension to re-evaluate tank vapors 
at this location. BBC also committed to evaluate tank vapors at an additional BTR facility and 
submitted the report as agreed with EPA by February 1, 2012. The February 1,2012 report was 
further revised and reissued March 22, 2012 to correct data in Section 6.0 Table 4. This report 
covers the re-evaluation of tank vapors at the 13-26-36 BTR, and the additional tank vapor 
evaluation at the 16-26-36 BTR. BBC is also including an update to the E&P Tanks data for the 
14X 22-46 DLB that was previously submitted in the October 31, 2011 report. In addition, this 
report identifies potential mitigation measures. 

2.0 Project Objectives 
This emissions evaluation followed the protocol approved by EPA and facilities selected were 
discussed with EPA prior to start of the test program. The purpose of the evaluation was to 
quantify emissions of VOC and HAPS at representative production facilities in the BTR Tribal 
Agreement Area through direct measurement of actual emissions and compare results to 
emissions projected using existing agency accepted estimation tools. The emissions included 
flashing, working and breatliing losses from oil tanks at two production facilities. Please note 
that the term oil as used in this document is consistent with the common field term for the liquid 
product produced by these wells, although per the Consent Decree definitions it is considered a 
condensate. The CD requirement also requires an analysis of the economic and technical 
feasibility of employing emission reduction strategies which includes a review of EPA Gas Star 
Program technologies. 

At both locations, volumes of flashing, working and breathing losses from oil tanks were 
measured and compositions analyzed. Modeled or factored emissions were based on actual 
operating conditions and oil and natural gas physical characteristics and composition. 

3.0 Site Selection Methodology 
The oil produced in BTR and LC is paraffinic and is commonly referred to as either a black or 
yellow wax with pour points between 100 - 110 °F. BBC selected facilities from each area for 
the initial testing primarily on the basis of period of operation, equipment configuration, 
operating conditions and production volumes as previously discussed in the report submitted 
October 31, 2011. The objective of the testing was to provide emission estimates calibrated to 
representative wells at the higher ends of the production range realized for wells in the 



Agreement Area. 

4.0 Field Testing 

4.1 Vapor Testing 
Oil tank vapors were quantified and sampled in order to characterize emissions associated with 
flashing, working and breathing activities. Two monitoring events, each 24 hours in length, were 
conducted at each facility. The events at the 13-26-36 BTR started on December 14, 2011 and 
the events at the 16-26-36 BTR started on December 20,2011. 

A calibrated gas meter and a composite sampler were installed in the vapor line at the inlet to the 
combustor (between the outlet of the selected tank vent and enclosed flare). To ensure all 
gaseous emissions from the oil tanks were directed through the test equipment, the piping 
systems were screened for leaks by EMPACT Analytical prior to starting the tests. The 
screening was performed with a portable gas monitor RKI Eagle 2 and followed U.S. EPA 
Method 21 measurement procedures. RKI Eagle 2 is a portable, battery-powered organic gas 
monitor that conformed to Method 21. This analyzer uses a catalytic oxidation sensor and 
photoionization detector (PID) and displays the measured vapor concentration in parts-per-
million by volume (ppmv). 

Key analyzer specifications are provided below in Table 1: 

Table 1 RKI Eagle 2 Sped! 
s 

ications 
Accuracy + 2.5% of leak definition at 200 ppm or greater. 
Dynamic Range 0 to 50,000 ppm methane. 
Minimum Detectable Level 5 ppm of methane. 
Response Time Less than 30 seconds for 90% of final value, using 10,000 ppm of 

methane. 
Sample Flow Rate 0.7 to 1.0 liter/minute nominal. 

The PID arrived from the manufacturer calibrated for a leak detection value of 10,000 ppm 
methane with the next calibration due in 85 days. EMPACT monitored with the PID all valves, 
connections and fittings associated with the test equipment following U.S. EPA Method 21 
equipment screening procedures. Based upon a leak definition of 10,000 ppm, EMPACT 
confirmed that the piping systems at both test facilities were leak-free prior to testing and after 
loadout and gauging activities. 

The calibrated gas meter recorded flow based on pressure differential over the 24 hour run 
period. The composite sampler was programed to pull samples every approximately 10 seconds 
while the flow meter recorded flow. No samples were pulled while there was no flow through 
the meter. The samples were collected in an evacuated stainless natural gas cylinder for storage 
prior to analysis. Each of file four 24 hour runs, two at each site, was conducted this way. The 
oil tank vapor flow data is summarized in Table 2. The detailed flow meter data and calculations 
are compiled in Attachment B. 



4.2 Oil Sampling 
Immediately after emission vent testing described in 4.1.1, oil samples were pulled and sent to 
the analytical laboratory for analysis for input into the E&P Tanks software. Pressurized liquid 
samples were collected upstream of the tank at the sample point on the dump line off the 
separator using a piston cylinder sample container and a grab sample of the sales oil was 
collected from the oil storage tank. 

4.3 Analytical Methods 
Speciated hydrocarbon vapor concentrations were determined by analyzing the composite 
samples from vent testing (Sec 4.1.1). The gas samples were extracted from the cylinders and 
analyzed with a GC equipped with current software per ASTM D6730. 

The spot pressurized liquid samples collected at the sample point on the dump line of the 
separator (Sec 4.1.2) were also analyzed for speciated hydrocarbon concentrations. Pressurized 
liquid samples were analyzed with a GC equipped with current software per ASTM D6730. 

The spot samples of sales oil from the tank were analyzed for RVP and API gravity. There were 
difficulties with the RVP analyses due to the paraffinic content of the oil . The following equation 
was used in place of a sales oil RVP measurement: (0.179 x API gravity sakes oil)-1.699 
(Colorado PS Memo 05-01 March 7,2005). 

The analytical vent gas results were used to determine the amount of VOC and HAP constituents 
in the vent gas. The analytical results of the pressurized liquids and sales oil liquids were used as 
input into E&P Tanks software. Copies of the analytical results are in Attachment A. Emission 
estimates are summarized in Table. 

5.0 Comparison of Monitored Data to Modeled Data 
E&P Tanks model and actual operating conditions inputs include: 

• oil throughput; 
• separator pressures and temperatures; 
• representative tank temperature 
• ambient pressure; 
• pressurized oil decanes (C10 plus) specific gravity and molecular weight; 
• sales oil Reid Vapor Pressure (RVP); and 
• API gravity. 

Since the tanks in this area are heated and the oil temperature is thermostatically maintained, 
actual conditions are not properly represented by E&P tanks software if ambient outdoor 
temperature is used as the input. A tank oil temperature of 160 degrees F is maintained in the 
field and therefore input to simulate the heating of the tanks. The output of the E&P Tanks 
software runs are in Attachment C. Table 2 provides the summary E&P Tanks output. 



TABLE 2. Summary of Measured Tank Vapor Data and E&P Tanks Output 

Facility Run Parameter Measured 
value* 

E&P Tanks 
output 

% Difference 
Measured vs. 

Modeled 
13-26-36 
BTR 

1 Flow (MSCFD) 0.085 0.173 104% 

1 VOC (lb/hr) 0.133 0.810 509% 
1 HAPs (lb/hr) 0.007 0.189 2600% 
2 Flow (MSCFD) 0.885 0.142 84% 
2 VOC (lb/hr) 1.849 0.666 64% 
2 HAPs (lb/hr) 0.193 0.158 18% 

16-26-36 
BTR 

1 Flow (MSCFD) 2.004 0.113 94% 

1 VOC (lb/hr) 9.002 0.503 94% 
1 HAPs (lb/hr) 1.761 0.123 71% 
2 Flow (MSCFD) 2.146 0.126 94% 
2 VOC (lb/hr) 9.730 0.563 94% 
2 HAPs (lb/hr) 1.903 0.139 93% 

* Sample analyses contained oxygen and nitrogen which indicates air was part of the volume measured. 

There was significant variability between Run 1 and Run 2 for the BTR 13-26-36 well. BBC has 
reviewed the operating conditions and test results and this variability remains unexplained. 
Test data for other runs is in reasonable agreement with modeled estimates. 

E&P tanks were re run for the 14X-22-46 DLB since the results presented in the report submitted 
October 31, 2011 were modeled using ambient temperatures instead of the tank oil temperature 
of 160 degree F, The revised E&P Tanks data is presented in table 3 copies of the runs are in 
Attachment C. 



TABLE 3. Revised 14x-22-46 DLB E&P Tanks Data 

Facility Ron Parameter Measured E&P Tanks % Difference Facility 
value* output Measured vs. 

Modeled 
1 Flow (MSCFD) 0.0 0.099 NA 
1 VOC (lb/hr) 0.0 0.551 NA 
1 HAPs (lb/hr) 0.0 0.139 NA 
2 Flow (MSCFD) 0.060 0.142 137% 
2 VOC (lb/hr) 0.269 0.791 194% 
2 HAPs (lb/hr) 0.054 0.201 272% 

The previous E&P Tank runs using ambient temperature projected in zero emissions for both 
runs at 14x-22-46 DLB. The use of elevated tank oil temperature in the model resulted in 
projected emissions much greater than that measured. 

6.0 Potential Emission Reduction Measures 
A review of technologies currently catalogued by the EPA Gas Star Program for reducing 
fugitive leaks and condensate tank emissions was conducted. Based on the type of equipment 
located at these facilities and the results of the emission evaluation, the following technologies 
were identified as potentially applicable: 

- Fugitive inspection and repair program using optical imaging 
- Tank best management practices such as closing thief and other tank hatches, installing 

low emission hatches and maintaining valves in leak-free condition. 
- Installation of VRU's to capture tank vapor 

6.1 Fugitive Equipment Leaks 
BBC performed an analysis via the EPA Natural Gas Star Program for mitigating fugitive leaks. 
This evaluation indicates that the potential gas and monetary savings of finding mid fixing leaks 
can be quite substantial if no leak detection and repair program is currently in place. The 
potential for net monetary savings can be enhanced if a leak inspection and repair program can 
be conducted in a manner that is cost effective and not labor intensive. Monitoring utilizing a 
hand held gas monitor that is conducted on every component at Natural Gas Processing Plants is 
not feasible for a field with numerous facilities dispersed over hundreds of miles. Optical 
imaging devices reduce the time to screen a facility for leaks and allow for efficient inspections 
at more facilities dispersed over large areas. In addition, screening could identify potential areas 
of concern (e.g chronic leakers) that can be monitored more frequently by field personnel. This 
monitoring, if conducted in house would require purchase or lease of imaging device(s) and 
training of personnel. 



As part of the consent decree, BBC already conducts a leak check program. The current program 
does not involve the use of an optical imaging device. In spite of that program, the optical survey 
of 10 sites detected 26 leaks. 

A cost benefit analysis was performed based on the detected leaks and the forward looking 3-
year average (Jan 2012 - Dec 2014) gas price of $3.40 per million British thermal unit (MMBtu) 
from the Colorado Interstate Gas Index as published by the Piatt's Inside FERC Gas Market 
Report. Since not all repaired leaks result in gas that would otherwise be sent to sales, results are 
presented below for two scenarios: 1) repaired leaks that result in gas to sales (presented as the 
value of saved gas) and 2) repaired leaks that are combusted in heaters as fuel or in combustors 
as waste gas and are presented in tons per year (tpy). The savings are summarized in Table 4 

TABLE 4. Summary of Annual Savings 

Scenario 

Approximate 
Average Gas 
Recovered 

(CFM/Leak) 

Average Annual 
Savings of Recovered 

Gas ($/Leak or 
tpy/Leak) 

Annual Savings of 
Recovered Gas ($/10 
sites or tpy/10 sites) 

Gas to Sales (8 leaks) 1.351" $2,815<2> $22,517(2) 

Waste Gas to Combustion (11 leaks) 0.16 0.18 tpy 2.02 tpy 
'''Average of 7 leaks from typical well equipment is 012CFM if the compressor engine PRV leak of 10 CFM is excluded.. 

*2>Based on average of 1164 Btu/scf of sales gas for leaking sites; 

According to EPA Partner Reported Opportunities (PRO) Fact Sheet No. 902, Conduct DI&M at 
Remote Sites, the contract cost of conducting a leak detection survey using optical imaging 
methods cost approximately $200 per facility when multiple remote facilities are surveyed at one 
time. Recent quotes from a 3rd party provider of optical camera leak inspection programs 
indicate that cost is currently in the range of $400 to $600 per facility depending upon the 
remoteness of field facilities. Based on the assumptions listed above using Fact sheet costs, one 
survey per year at 10 sites and assuming no additional capital costs for repairs the approximate 
annual cost is $4,000 to $6,000. The annual savings significantly exceed the cost of an optical 
leak check program. 

The annual savings in Table 4 is an incremental savings over and above the savings provided by 
the current leak cheek program using visual, auditory, and olfactory methods. Therefore, the 
cost effectiveness of an optical imaging survey is likely to change if used in place of the current 
program, gas prices significantly increase, or additional wells are added to field in close 
proximity to existing wells thus reducing the survey cost per well. 

6.2 Tank Emissions 
BBC received quotes for two types of VRU systems from two different vendors. The combustor 
would remain as a backup to die VRU during downtime, therefore the VRU would be installed in 
addition to the combustor rather than in place of the combustor. As a result, there is no fuel 
savings associated with the combustor pilot. 



Flowgenix provided a lease quote for their FX8 VRU, a Boss Industries rotary screw compressor 
package, driven by a GM 3.0L industrial natural gas engine and controlled by the Flogistix PLC 
system. 

COMM Engineering quoted an Educator Vapor Recovery Unit (EVRU™). The EVRU™ is a 
non-mechanical eductor (or jet pump) that recovers vent gas by using high-pressure motive gas 
to entrain hydrocarbon vapors from low-pressure sources. EVRU™ operates on the Venturi 
principle as its core element which allows for consistent operation regardless of variability of 
tank vapor volumes. COMM Engineering stated it was not economical to install a VRU with the 
measured flow rates but provided a limited quote for this evaluation. 

Table 5 provides a summary of the cost effectiveness of installing and operating a VRU system 
at the 16-26-36 BTR, the site with the highest measured emissions. The higher emission Run 
was used in the analysis. Calculations can be found in Attachment D. 

TABLE 5. Summary of Cost Effectiveness of VRU Systems 

Total Installed 
Capital Cost 

Total Annualized 
Cost 

Annual Value 
of Recovered 

gas 
Cost per Ton 

VOC Recovered 

$137,500 - $272,250 $23,532 - $39,800 $7,925 $13,698 -
$23,347 

Based on the results of the Cost Effectiveness analysis, installation of a VRU system on these 
tanks is not economically feasible. 



Attachment A 
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EMPACT) 

COMMENTS: 1L GLASS #1 
SPOT; NO PROBE 

PROJECT NO: 201112122 
COMPANY NAME: BILL BARRETT CORP 

ANALYSIS NO.: 01 
ANALYSIS DATE: JANUARY 6,2012 
SAMPLE DATE: DECEMBER 16.2011 
SAMPLED BY: GALE MCENDREE 

EMPACT 
LIGHT BROWN 

TEST PROCEDURE / METHOD: API GRAVITY 

API GRAVITY @60/60 

13-26-36 BTR; BTR FIELD 42.1 
TANK BATTERY #83089 
130 DEGREES 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS. INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION. 

EMPACT Anatytlaal Systems, Inc. 365 South Main St. Brighton, CO. 80601 (303)637-0150 
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EMPACT) 

COMMENTS: 1L GLASS #1 
SPOT; NO PROBE 
LIGHT BROWN 

TEST PROCEDURE / METHOD: 

PROJECT NO: 201112122 
COMPANY NAME: BILL BARRETT CORP 

ANALYSIS NO.: 01 
ANALYSIS DATE: JANUARY 6.2012 
SAMPLE DATE: DECEMBER 16.2011 
SAMPLED BY: GALE MCENDREE 

EMPACT 

REID VAPOR PRESSURE IASTM D-3231 

DESCRIPTION: REID VAPOR PRESSURE 

13-26-36 BTR; BTR FIELD 
TANK BATTERY 683069 
130 DEGREES 

'Sample did not meat requirements of method, because It was not a liquid at 100 deg. F. 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION. 

EMPACT Analytical Systems, Inc. 365 South Main St Brighton, CO. 60601 (303) 637-0150 



303-637-0150 

EXTENDED NATURAL GAS LIQUID ANALYSIS f*DHAl 

MAIN PACE 

PROJECT NO. : 201112122 ANALYSIS NO.: 02 
COMPANY NAME: BILL BARRETT CORP ANALYSIS DATE: JANUARY 2,2012 
ACCOUNT NO. : SAMPLE DATE : DECEMBER 16,2011 
PRODUCER ; CYLINDER NO.: 27834 
LEASE NO. : SAMPLED BY : GALEMCENDREE 
NAME/DESCRIP: 13-26-36 BTR; BTR FIELD EMPACT 

SEPARATOR 
•••FIELD DATA*** SAMPLE TEMP.: 162 
SAMPLE PRES.: 74 AMBIENT TEMP.: 
VAPOR PRES. : GRAVITY 
COMMENTS ; SPOT; NO PROBE 

COMPONENT MOLE% MASS % VOL% 
NITROGEN (AIR) 0.0099 0.0021 0.0020 
CARBON DIOXIDE 0.0028 0.0009 0.0008 
METHANE 0.2565 0.0310 0.0778 
ETHANE ai312 0.0297 0.0628 
PROPANE 0.1905 021633 0.0940 
I-BUTANE 0.0876 0.0384 0.0514 
N-BUTANE 03004 0.1316 0.1697 
I-PENTANE 03331 0.1268 0.1547 
N-PENTANE 02147 0.1168 0.1393 
HEXANES PLUS 98.5733 99.4594 99.2475 
TOTALS 100.0000 100.0000 100.0000 

BTEX COMPONENTS MOLE% MASS% (CALC: GPASTD2145-94&TP-17@14.696&60F) 
BENZENE 1.4009 0.8250 TOTAL C6+ 
TOLUENE 3.6792 2.5558 SAMPLE FRACTION 
ETHYLB ENZENE 0.4116 03295 Specific Gravity (H20=l) = 0.753 0.7546 60/60 
XYLENE 2.9418 2.3547 API Gravity » 56.42 56.02 60/60 
TOTAL BTEX 8.4335 6.0650 Molecular Weight » 132.64 134.134 

Absolute Density = 6.28 6.29 LBS/GAL 
Healing Value Liq. Idl Gas= 126522 127201 BTU/GAL 
Vapor/Liquid = 18.17 18.07 CUFT/GAL 
Vapor Pressure = 15.80 1.28 PSIA@I00F 

•0BTA1LED HYDROCARBON ANALYSIS/HI I 993) ; ASTU D67}0 
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES. 
THEUSBOFTWS INFORMATION IS THE RESPONSIBUTY OP THE USER. EMPACTANALYTICAL SYSTEMS. ASSUMES NO 
RESPONSIBUTT FOB ACCURACTOF THE REPORTED INFORMATION NOB ANY CONSEQUENCES OP ITS APPLICATION. 
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365 S. MAIN ST. 
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80601 
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303-637-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

***FELD DATA-
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS LIQUID ANALYSIS PDHA1 
E ft P TANK/QLYCALC INFORMATION 

201112122 
BILL BARRETT CORP 

13-26-36 BTR; BTR FIELD 
SEPARATOR 

74 

SPOT; NO PROBE 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2,2012 
DECEMBER 16.2011 
27834 
GALE MCENDREE 
EMPACT 

162 

COMPONENT Mole % Wt% LV% 
CARBON DIOXIDE 0.0028 02009 0.0008 
NITROGEN (AIR) 0.0099 0.0021 0.0020 
METHANE 02565 0.0310 0.0776 
ETHANE 0.1312 0.0297 0.0628 
PROPANE 0.1905 0.0633 0.0940 
l-BUTANE 0.0876 0.0384 0.0514 
N-BUTANE 0.3004 0.1316 0.1697 
l-PENTANE 0.2331 0.1268 0.1547 
N-PENTANE 02147 0.1168 0.1393 
CYCLOP ENTANE (N-C5) 0.4653 02460 02436 
N-HEXANE 6.0435 3.9277 4.4550 
CYCLOHEXANE (OTHER C6) 1.9586 12427 1.1942 
OTHER HEXANES 6.9298 4.4741 4.9250 
OTHER HEPTANES 10.4751 7.8902 8.5163 
METHYLCYCLOHEXANE (OTHER C7) 3.7721 2.7924 2.7136 
22.4 TRIMETHYLPENTANE 0.2899 02146 02144 
BENZENE 1.4009 0.8250 0.7035 
TOLUENE 3.6792 2.5558 22009 
ETHYLBENZENE 0.4116 02295 02837 
XYLENES 2.9418 2.3547 22325 
OTHER OCTANES 122752 10.5504 10.9320 
OCTANES PLUS —- 63.8488 — 75.5055 — 742954 
NONANES 10.6080 10.1641 102109 
DECANES PLUS 37.3223 512922 50.6219 
SUB TOTAL 100.0000 100.0000 100.0000 
TOTAL 100.0000 100.0000 100.0000 

API Gravity SE 56.42 I 30/60 
Vapor Pressure » 15.80 PSIA & 100 F 
Average Molecular Weight of Decanes plus = 184.42 
Average Specific Gravity of Decanes phis s 0.7690 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED TWTOUOH JUDICIOUS APPLICATION OF CURRENT 
STATEOF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF IMS INFORMATION IS THE 
RESPONSIBIUTYOF THE USER EUPACT ANALYTICAL SYSTEMS. INC ASSUMES NO RESPONSIBILITY 
FOP ACCURACY OF TIG REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION. 
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EXTENDED NATURAL OAS UQUID ANALYSIS PDHA1 

BY CARBON NUMBER 

PROJECT NO. : 201112122 
COMPANY NAME: BILL BARRETT CORP 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DE SCRIP: 

•"FIELD DATA-* 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

13-26-38 BTR; BTR FIELD 
SEPARATOR 

74 

SPOT; NO PROBE 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY : 

02 
JANUARY 2,2012 
DECEMBER 16,2011 
27834 
GALEMCENDREE 
EMPACT 

162 

COMPONENT/ 
CARBON NUMBER MOLE% MASS % VOLUME % 
NITROGEN 0.0099 0X021 0X020 
CARBON DIOXIDE 0.0028 0X009 0.0008 

C1 0.2565 0X310 0.0778 
C2 0.1312 0.0297 0.0628 
C3 0.1905 0X833 0.0940 
C4 0.3880 0.1700 0.2211 
C5 0.9131 0.4896 0.5376 
C6 16.3328 10.4695 11.2777 
C7 17.9264 13X384 13.4308 
CB 16.9185 13.4492 13.4626 
CO 10.6080 10.1641 10X109 
C10 8.0292 8X335 8.3053 
C11 5.4723 6.2751 6.0557 
C12 4.4322 6.5015 6.4137 
C13 2.9952 4.1214 4.0584 
C14 4.1995 6X812 6.1951 
C15 4.6510 7.4485 7X620 
C16 3.3004 5X344 5.4578 
C17 1.7589 3.1888 3.0793 
C18 1.3348 2X611 2.4859 
C19 0.5458 1.1049 1.0571 
C20 0.3405 0.7253 0.6901 
C21 0.1322 0X956 0X798 
C22 0.0771 0.1808 0.1703 
C23 0.0172 0X421 0.0398 
C24 0.0106 0.0271 0.0264 
C25 0.0076 0X202 0.0189 
C26 0.0068 0.0188 0.0175 
C27 0.0056 0.0161 0.0150 
C2B 0.0054 0.0161 0.0150 
C29 0.0000 0.0000 0.0000 
C30+ 0.0000 0.0000 0.0000 
Total 100.0000 100.0000 100.0000 

THE DATA PRESEN TEO HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPUCA RON OF CURRENT 
STATE-OF-THEARTANALYTTCAL TECHNIQUES. THE APPLICATIONS OP THIS INFORMATION ts THE 
RESPONSIBILITY OF THE USER. EUPACTANALYTICAL SYSTEMS, INC. ASSUMTS NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITSAPPUCATION. 
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303-637-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

***FIELD DATA*** 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS LIQUID ANALYSIS fOHAl 

DMA COMPONENT LIST 

201112122 
BILL BARRETT CORP 

13-26-36 BTR; BTR FIELD 
SEPARATOR 

74 

SPOT; NO PROBE 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2,2012 
DECEMBER 16.2011 
27834 
GALE MCENDREE 
EMPACT 

162 

COMPONENT PIANO# MOLE % MASS % VOL % 
Nitrogen 0.0098 0X021 0X020 
Carbon Dfoxfde 0.0028 0.0009 0.0006 
Methane PI 0.2565 0.0310 0.0778 
Ethane P2 0.1312 0.0297 0.0828 
Propane P3 0.1905 0.0633 0.0940 
t-Butane 14 0.0876 0.0384 0X514 
n-Bulane P4 0.3004 0.1316 0.1697 
2,2-Dlmethylpropane IS 0.0606 0X330 0.0416 
LPentane 15 0.1725 0.0938 0.1131 
n-Penlane PS 0X147 0.1168 0.1393 
2,2-Dlmelhylbutane 16 0.1067 0X693 0.0798 
Cydopenlane N5 0.4653 0.2460 0X438 
2,3-Dtmathyltxitane 16 0.4539 0X949 0.3329 
2-Methytpentane 16 2.9520 1.9180 2.1953 
3-Methylpentana 16 1.5550 1.0103 1.1371 
n-Haxane P6 6.0435 3.9277 4.4550 
2,2-Olmethylpentane 17 0.0663 0.0501 0.0553 
Methytcydopenlane N6 1.8622 1.1816 1.1799 
2,4-Otmethylpentane 17 0.1883 0.1407 0.1586 
Benzene A6 1.4009 0.8250 0.7035 
3,3-Dlmethylpentane 17 0.0788 0.0803 0.0652 
Cydohexane N6 1.9586 1X427 1.1942 
2-Methythexane 17 0.9813 0.7413 0.8179 
2,3-Dlmethylpentane 17 0.3548 0.2680 0X873 
1,1-Dlmethyicydopentane N7 0.2464 0.1824 0.1809 
3-Methythexane 17 1.1609 0.8770 0.9530 
1 c,3-Dlmethylcydopentane N7 0.3253 0.2408 0X419 
1 t,3-Oimethylcydopentane N7 0.2899 0X146 0X144 
3-Ethylpentane 17 0.0745 0.0583 0.0602 
1 t,2-Dlmethylcydopentane N7 0.4978 0.3685 0.3689 
2,2i4-Trimethylpentan8 18 0.0186 0.0160 0.0172 
n-Heptane P7 6.0530 4.5726 5.0020 
1c,2-0lm8lhytcyclopenlane N7 0.0278 0.0206 0.0200 
Methytcydohexana N7 3.7721 2.7924 2.7136 
2.2-DlmethylhexanB 18 0.1912 0.1647 0.1771 



Ethytcydopentana N7 0.1310 0.0970 0.0947 
2,5-Dimelhylhexane IS 0.1134 0.0977 0.1053 
2,2.3-Trimethytpentane 18 0.0101 0.0087 0X091 
2,4-Dimathyfhaxane 18 0.1563 0.1348 0.1444 
1 c£t,4-Trimathytcydopentane N8 0.1616 0;1367 0.1340 
3,3-DtmethyOtexane 18 0.0623 0.0537 0.0586 
2,3,4-Trimethylpenlane 18 0.0303 0.0261 0.0271 
2,3,3-Trimethytpantana 18 0.0203 0.0175 0.0180 
Toluene A7 3.6792 2.5558 2X009 
2,3-Dimathylhexana 18 0.1140 0.0982 0.1032 
2-Methyt-3-ethylpentana 18 0.0425 0113% 0X381 
2-Methyl heptane 18 1.3451 1.1584 1X395 
4-Methylheptane 18 0.4079 0.3513 0.3688 
3-Methyt-3-ethytpentar» 18 0.0664 0.0572 0X589 
3,4-Dimethylhexane 18 0.0394 0.0339 0X352 
1cXc,4-Trimethytcydopenlane N8 01)261 0D221 0.0214 
IcX-Ohnethyteydohexane N8 0.0277 0.0234 0.0229 
3-Melhylhepitane 18 0.7508 0.6464 0.6857 
1 C.21.3-Trimathytcydopentane N8 0.8461 0.7158 0.6654 
3-Elhylhexane 18 0.0692 0.0596 0.0628 
1t,4-Dtmethytcydohexane N8 0.5461 0.4820 0.4535 
1,1-DtmethytcydohaxBne N8 0.1893 0.1601 0.1535 
3c-Ethylmeihytcydopenta ne N8 0.0286 0.0242 0.0236 
31- Ethyl methylcydopenta ne N8 0.0659 0.05% 0.0545 
St-Ethytmathylcydopantane N8 0.0573 0.0465 0.0472 
1 ,1-Me8iylethy<cydopentane N8 0.0844 0.0714 0.0684 
2,2,4-Trimethyihaxane 19 0.0116 0.0112 0.0117 
1 t,2-Olmethytcydohexane N8 0.3625 0.3087 0X959 
1t,3-Oimathy1cydohex8ne N8 0.0078 0.0066 0.0063 
n-Octane P8 5.3669 4.6220 4.9222 
1 c,4-Dlme thytcydohexa ne N8 0.04% 0.0371 0.0355 
l-Propytcydopentane 18 0.1121 0.0946 0.0914 
2,4,4-Trimethythexane 19 0.0539 0.0521 0.0540 
2X.3.4-T6tramethylpantane 19 0.0440 0.0425 0.0442 
2,3,4-Trimethythexana 19 0.0817 0.0597 0.0619 
1 cX-Dimathylcydohexane N8 0.1396 0.1181 0.1111 
2,3,S-Tr1methylhexane 19 0.0396 0.0363 0.0397 
2,2-Dimethytheptane 19 0.0123 0.0119 0.0125 
1.1,4-Trimethylcydohexane N9 0.5327 0.5070 0.4917 
2,2,3-Trimethylhexane 19 0.5205 0.5033 0.5165 
2,4-Dlmethyiheptane » 0.0249 0.0241 0.0252 
4,4-Olmethylheptane 19 0.0653 0.0631 0X660 
Ethytcyclohexane N8 0.6654 0.5629 0X350 
n-Propylcydopenlane N8 0.3296 0.2788 0X687 
1 c,3c,5-Trimethytcydohexane N9 0.0882 0.0649 0X829 
3,3-Dlmethyl heptane 19 0.0197 0.0191 0.0199 
3,5-Dlmethytheptane 19 0.0472 0.0456 0.0476 
1.1,3-T rimethytoyciohexane N9 0.0436 0.0415 0.0402 
Ethytbenzene A8 0.4118 0.3295 0X837 
1c.2t.4t-Trimethytoyciohexane N9 0.0697 0.0663 0.0831 
2,3-DlmethyIheptana 19 0.0158 0.0153 0.0158 
1,3-DimBthytbanzene (m-Xytene) A8 1.7091 1.3680 1.1847 
1,4-Olmethyibenzene (p-Xytene) A8 0.5779 0.4626 0.4019 
3,4-Dlmethylheptane 19 0.0873 0.0851 0.0666 
3,4-Ot/nBthyfheptane (2) 19 0.0585 0.0586 0.0579 
4-Ethytheptane n 0.0496 0.0480 0.0502 
4-Melhy)octane 19 0.2258 0.2183 0X267 
2-Methyl octane » 0.4029 0.3898 0.4087 
3-Elhyl heptane » 0.1006 0.0973 0.1002 
3-Methyloctane 19 0.4287 0.4145 0.4305 
3,3-Diethylpentan8 19 0.0474 0.0458 0.0454 
1 c,2t,3-Trtmathy1cydohexane N9 0.0254 0.0242 0.0230 
1,1,2-Trimethytoyciohexane N9 0.0107 0.0102 0.0097 
1 ̂ -Dimethyl benzene (o-Xylene) A8 0.6548 0.5241 0.4459 
EButytaydopenlane N9 0.2233 0.2125 0X037 
UnknownCBs U8 0.0686 0.0574 0.0611 
n-Nonane P9 4.5465 4.3964 4X655 



1,1 -Methylethyteydohexane N9 
i-Prapytbenzene Ad 
I-Propytcyclohexane N9 
2X-DImethy(octane 110 
2,4-Olmethytectana 110 
2,6-Dlmethyloctane 110 
2,5-Dlmethytodane 110 
n-Butylcydopentana NO 
3.3-Dimethytoctane 110 
n-Propytbenzene AO 
3,6-ObnethyloctBne 110 
3-Melhyl-5-ethylheptane 110 
1,3-Meihytethyl benzene A9 
1,4-MelhytethylbenzBne AO 
1.3,5-Trimethytbenzene AO 
2,3-Dimethytoctane 110 
5-Methyinonane 110 
1,2-Methy<eibyl benzene AO 
2-Melhytnonane 110 
3-Ethytoctane I10 
3-Methylnonane 110 
1,2,4-Trimethyl benzene AO 
Wkjtylbenzene A10 
l-Butylcyctohexane N10 
1 t-Melhyl-2-n-pfopylcydohexane 110 
i-Butyl benzene A10 
sec-Butyl benzene A10 
UrtknownCBs uo 
n-Oecane P10 
1,2.3-Trimethylbenzene AO 
1,3-Metftyt-l-propytbenzene A10 
1.4-MaSiyN-pfopylbefizene A10 
Sec-Butytcydohexarte N10 
1 X-MettiyM-prepylbenzene A10 
3-Ethylnonane 110 
1,3-Dlethyi benzene A10 
1,3-Methyl-n-propylbenzene A10 
1,4-Dlethylbenzene A10 
1,4-Methyl-n-propylbenzene A10 
n-Butylbenzene A10 
1,3-DImethy1-5-ethyl benzene A10 
1,2-Dtethyl benzene A10 
1,2-Methyl-n-propylbenzene A10 
1,4-Dlmethyt-2-ethyl benzene A10 
1,3-Dimethyt-4-ethylbenzene A10 
1 X-DlmethyM-ethylbenzene A10 
1,3-Dlmethyl-2-ethytbenzene A10 
1 t,2c,4-Trimelhytcyck)pentane A10 
1,2-Dlmethyt-3-e1hyl benzene A10 
1,2-Ethyl-i-propyl benzene A10 
1,4-Methyt-t-butylbenzene A11 
UnknownCIOs U10 
n-Undecane P11 
1,4-Ethyl+propylbenzene A11 
1,2,4,5-Tetramethytbenzene A11 
1,2-Methyl-n-butyl benzene A11 
1X,3,5-Tetramethytbenzene A11 
5-MelhyOndan A11 
1,2-Ethyl-n-propylbenzene A11 
2-MethylIndan A11 
1,3-Methyl-n-butyl benzene A11 
1,3-DU-propytbenzene A11 
sec-Pentylbenzane A11 
n-Pentylbenzene A11 
1 t-M-2-{4MP)cyctepentane P12 
1 ,2-0 i-n-propyl benzene A11 
1,4-DH-propyibenzene A11 

0.1138 0.1100 0.1151 
0.1627 0.1474 0.1278 
0.1490 0.1418 0.1324 
0.0552 0X592 0X5% 
0.0084 0.1056 0.1069 
0.0308 0.0328 0X343 
0.0224 0.0240 0.0243 
0.2221 0X349 0X201 
0.0932 0.1000 0.1013 
0.3623 0.3283 0X847 
0.1290 0.1384 0.1401 
0.1144 0.1108 0.1141 
0.2221 0X013 0.1731 
0.1683 0.1525 0.1311 
0.2528 0X291 0.1984 
0.0800 0.0853 0.0861 
0.1958 0X100 0X146 
0.2683 0.2440 0X087 
0.0505 0.0638 0.0657 
0.0473 0.0507 0X513 
0.1546 0.1658 0.1692 
0.0211 0.0191 0.0163 
0.5903 0.5973 0.5165 
0.1089 0.1131 0.1043 
0.0734 0.0710 0.0732 
0.0302 0.0306 0.0269 
0.0190 0.0192 0.0167 
0.7179 0.6942 0.7241 
3.5491 3.8070 3.9039 
0.1292 0.1171 0.0981 
0.0333 0.0302 0.0258 
0.0839 0.0579 0.04% 
0.2135 0.2258 0X080 
0.1393 0.1410 0:1205 
0.0248 0.0266 0.0274 
0.0458 0.0463 0.0401 
0.0327 0.0331 0.0268 
0.1046 0.1058 0.0920 
0.0290 0.0293 0.0266 
0.0410 0.0415 0.0361 
0.0390 0.0395 0.0342 
0.0532 0.0538 0.0456 
0.0468 0.0474 0.0406 
0.0523 0.0529 0.0452 
0.0294 0.0297 0.0254 
0.1386 0.1403 0.1202 
0.0867 0.0877 0.0738 
0.1416 0.1198 0.1200 
0.0632 0.0640 0X537 
0.0266 0.0269 0.0230 
0.0804 0.0814 0.0896 
1.0659 1.1434 1.1725 
3.3947 4.0005 4X455 
0.0178 0.0180 0X154 
0.0597 0.0804 0.0511 
0.0570 0.0577 0.0493 
0.1208 0.1222 0.1028 
0.0666 0.0855 0.0855 
0.0695 0.0703 0.0601 
0.0314 0.0403 0.0403 
0X368 0.0372 0.0318 
0.0290 0.0293 0.0250 
0.0545 0.0551 0.0471 
0.0298 0X333 0.0291 
0.0098 0.0126 0.0128 
0.0463 0.0468 0.0400 
0.0762 0.0771 0.0659 



Tetrahydrona phthalene A10 0.0185 0.0187 0.0160 
t-Oeca hydrona phthalene A10 0.0398 0.0403 0.0344 
Naphthalene A10 0.0695 0.0672 0.0574 
1 ,4-ElhyI-t-butylbenzene A11 0.0353 0.0357 0.0305 
UnknownCHs U11 0.6252 0.7388 0.7451 
n-Dodecane P12 3.4070 4.3754 4.3760 
1,3-Dl-n-propylbenzene A12 0.1788 0.1809 0.1548 
1,3.5-Triethyf benzene A12 0.0936 0.0848 0.0734 
1 .2,4-Trtethylbenzena A12 0.2351 0.2130 0.1821 
1,4-Methyl-n-pefrtylb8nzene A12 0.0449 0.0454 0.0388 
n-Hexytbenzene A12 0.0858 0.1050 0.0917 
1,2,3,4,5-Pentamathytbenzene A13 0.1104 0:1117 0.0955 
2-Methylnaphthalen8 A11 0.1295 0.1388 0.1188 
1 -Methytna phthalene A11 0.5118 0.5487 0.4030 
UnknownC12s U12 0.3772 0.4844 0.4845 
n-Trldecans P13 2.3350 3.24X5 3.2076 
UnknownCISs U13 0.5498 0.7642 0.7553 
n-Tetradecane P14 1.7263 2.5820 2.5466 
UnknownC14s U14 2.4732 3.6992 3.6485 
n-Pentadecane P1S 1.5582 2.4954 2.4329 
UnknownC15s U15 3.0928 4.9531 4.8291 
n-Hexadecane P16 1.2916 2.2050 2.1359 
UnknownC16s U16 2.0088 3.4204 3.3219 
n-Heptadecana P17 0.7802 1.4145 1.3659 
UnknownC17s U17 0.9787 1.7743 1.7134 
n-Octadecane P1B 0.3628 0.6981 0.6702 
UnknownC18s U18 0.9720 1.8650 1.7957' 
n-Nonadecane P19 0.1815 0.3874 0.3515 
UnknownC19s U19 0.3643 0.7375 0.7056 
n-£lcosane P20 0.1114 0.2373 0.2258 
UnknownC20s U20 0.2291 0.4880 0.4643 
n-Heneicosane P21 0.0595 0.1330 0.1259 
UnknownC21s U21 0.0727 0.1626 0.1539 
n-Dooosane P22 0.0513 0.1201 0.1133 
UnkrujwnC22s U22 0.0258 0.0604 0.0570 
n-Tricosane P23 0.0172 0:0421 0.0396 
rv-Tetracosane P24 0.0106 0.0271 0.0254 
n-Pentacosane P25 0.0076 0.0202 0.0189 
n-Hexacosane P26 0.0068 0.0188 0.0175 
n-Heptacosane P27 0.0056 0.0161 0.0150 
n-Octaoosane P28 0.0054 &W61 

"TSSSOS? 
0.0150 

TOTAL 100.0000 
&W61 

"TSSSOS? 100.0000 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THS ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS. INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION 
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MAIN PAGE 

RELATIVE DENSITY (AIR-1): 
ICALC. GPASTD214S& TP-ITQtiSt66tOPi COMPRESSIBILITY FACTOR : 
1 DETAILED HYDROCARBON ANALTStS/W II93I; Asm D6730 
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ARTASAITTICAL TECHNIQUES 
THE USB OF THIS INFORMATION IS THE RESPONSlBlJrr OF THE USER. EH PACT ANAL YTtCAL STSTEUS, ASSUMES NO 
ReSPOSSUUTt FOB ACCURACY OFTHEREPOXTBDINFOMATtON NOR ANrCONSEQUBHCESOFITSAPrUCATIOS 

PROJECT NO. : 201112122 ANALYSIS NO.: 03 
COMPANY NAME: BILL BARRETT CORP ANALYSIS DATE; JANUARY 2,2012 
ACCOUNT NO. : SAMPLE DATE : DECEMBER 14,2011 - OHIO AM. 
PRODUCER : CYLINDER NO.: 899 
LEASE NO. : 13-26-36 SAMPLED BY : GALE MCENDREE -EMPACT 
NAME/DESCRIP: 13-26-36 BTR; BTR FIELD 

VAPOR GAS #1; 1ST 24 HOUR TEST 
—FIELD DATA- SAMPLE TEMP. : 
SAMPLE PRES.: AMBIENT TEMP.: 
VAPOR PRES. : GRAVITY 
COMMENTS : SPOT; PROBE; OFF: DECEMBER 15.2011 -9:00 AM. 

GPM@ GPM@ 
COMPONENT MOLE% MASS % 14.650 14.730 
ALCOHOLS 0.0008 0.0018 
OXYGEN/ARGON 4.96 5.02 — — 

NITROGEN 18,77 16.63 — — 

CARBON DIOXIDE 0.65 0.90 — — 

METHANE 37.57990 19.08340 — — 

ETHANE 12.5343 11.9173 3.3521 3.3704 
PROPANE 10.5843 14.7578 2.9151 2.9310 
FBUTANE 2.3801 4.3742 0.7789 0.7331 
N-BUTANE 5.5044 10.1161 1.7352 1.7447 
l-PENTANE 22193 5.0560 0.8040 0.6094 
N-PENTANE 2.4331 5.5507 0.8821 0.8870 
HEXANES PLUS 2.3638 6.6129 Q.9S31 0.9583 
TOTALS 100.00000 100.00000 11.4205 11.4829 

BTEX COMPONENTS MOLE% WT% BTU@ 14250 14.730 
BENZENE 0.1255 0.3100 LOW NET DRY REAL: 1307.1 ACF 13142/*cf 
TOLUENE 0.0235 0.0885 NET WET REAL: 1284.3/KF 1291.4/icf 
ETHYLBENZENE 0.0003 0.0010 HIGH GROSS DRY REAL : 1427.1 /KT 1434.9 ftcf 
XYLENES 0.0023 0.0077 GROSS WET REAL: 1402.2 /icf 1409.9/(CR 
TOTAL BTEX 0.1516 0.3872 NET DRY REAL : 15697.3 /lb 15783.0/lb 

GROSS DRY REAL: 17139.7/lb 17233.3/lb 

1.0912 
0.99445 
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PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

"'FIELD DATA-
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS ANALYSIS PPHAI 

OLYgALg INFQRWATtPN 

201112122 
BILL BARRETT CORP 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 13-26-36 

13-28-36 BTR; BTR FIELD 
VAPOR GAS #1; 1ST 24 HOUR TEST 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

SPOT; PROBE; OFF: DECEMBER 15.2011-8:00 AM. 

03 
JANUARY 2,2012 
DECEMBER 14.2011 - 8fl0 AM. 
839 
GALE MCENDREE - EMPACT 

Componet Mote % Wt % 
Cartoon Dioxide 0.65 0.80 
Nitrogen 18.77 16.63 
Methane 37.57980 18.08340 
Ethane 12.5343 11.8173 
Propane 10.5843 14.7576 
Isobutane 2.3801 4.3742 
n-Bulane 5.5044 10.1161 
Isopantane 2.1088 4.8132 
n-Pentane 2.4331 5.5507 
Cydopentane 0.1085 0.2428 
n-Nexane 0.7430 2.0246 
Cydohexane 0.1331 0.3542 
Other Hexanes 1.0133 2.7507 
Heptanes 0.2623 0.8262 
Mettiycydohexane 0.0516 0.1602 
2,2,4 Trimethylpentane 0.0001 0.0003 
Benzene 0.1255 0.3100 
Toluene 0.0235 0.0885 
Ethylbenzene 0.0003 0.0010 
Xylenes 0.0023 0.0077 
C8+ Heavies 0.0288 0.1075 
Subtotal 85.03820 84.87820 
Oxygen/Argon 4.88 5.02 
Alcohols 0.0008 0.0018 
Total 100.00000 100.00000* 

THE DATA PRESENTED HEREIN HAS BEEN A COLORED THROUGH JUDICIOUS APPUCA TON OF CURRENT 
STATE-CF-THEART ANALYTICAL TECHNIQUES THE APPLICATIONS OF THIS INFORMATION IS TIE: 
RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS. INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMA TION NOR ANY CONSEQUENCES OF ITS APPLICATION. 



EMPACT: 

EXTENDED NATURAL GAS ANALYSIS fDHAI 
DHA COMPONENT LIST 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER ; 
LEASE NO. : 
NAME/DESCR1P: 

•••FIELD DATA*** 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

201112122 
BILL BARRETT CORP 

13-26-36 
13-26-36 BTR; BTR FIELD 
VAPOR GAS #1; 1ST 24 HOUR TEST 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

SPOT; PROBE; OFF: DECEMBER 13.2011 - 9:00 AM. 

ANALYSIS NO.: 03 
ANALYSIS DATE: JANUARY 2.2012 
SAMPLE DATE : DECEMBER 14,2011 -9:00 AM. 
CYLINDER NO.: 899 
SAMPLED BY : GALE MCENDREE - EMPACT 

COMPONENT 
Oxygen/Argon 
Nitrogen 
Caiton Dioxide 
Methane 
Ethane 

t-H 
n-Butane 
2,2-DimethyIpropane 
1-Pentane 
Acetone 
UnknownC4s 
n-Pentane 
t-Botaitol 
2.2-Dimethylbu lane 
Cydopentane 
2.3-DimelhyJbutane 
2-Methylpenlane 
1-Butanol 
3-Methyipeniane 
UnknowoCSs 
n-Hexane 
2.2-DimelhyJpentane 
Methylcyclopentane 
2.4-Dimelhylpentane 
2,2,3-Trimethylbutane 
Benzene 
3.3-Diinetbylpefitane 
Cyclohexane 
2-MethyIhexane 
2,3-Dimethylpentane 
I, t -Dimethylcyclopenlane 
3-Methytttexane 
1 c,3-DimethylcyctopeiUane 
II,3-DiroethylcycIopenlane 
3-Ethylpentane 

GPM@ GPM@ 
PIANO# MOLE Si MASS % 14.650 14.730 

— 4.% 5.02 — — 

— 18.77 16.63 — — 

— 0.65 0.90 — — 

PI 37.57990 19.06340 — — 

P2 12.5343 11.9173 3352 3370 
P3 10.5843 14.7576 2.915 2.931 
14 2.3801 43742 0.779 0.783 
P4 5.3042 10.1157 1.735 1.745 
13 0.0208 0.0473 0.008 0.008 
IS 2.0890 4.7657 0.764 0.768 
X3 0.0002 0.0004 0.000 0.000 
U4 0.0002 0.0004 0.000 0.000 
P5 2.4328 5.5500 OJ82 0.887 
X4 0.0005 0.0012 0.000 0.000 
16 0.0318 0.0866 0.013 0.013 
N3 0.1095 0.2428 0.032 0.032 
16 0.0744 0.2027 0.030 0.030 
16 0.4984 13581 0.207 0.208 
X4 0.0001 0.0002 0.000 0.000 
16 0.2474 0.6741 0.101 0.102 
US 0.0003 0.0007 0.000 0.000 
P6 0.7430 2.0246 0.306 0307 
17 0.0090 0.0285 0.004 0.004 
N6 0.16)1 0.4287 0.057 0.058 
17 aoiss 0.0437 0.006 0.006 
17 0.0016 0.0051 0.001 0.001 
A6 0.1255 03100 0.035 0.035 
17 0.0034 0.0108 0.002 0.002 
N6 0.1331 03542 0.045 0045 
17 0.0457 0.1448 0.021 0.021 
17 0.0131 0.0415 0.006 0.006 
N7 0.0099 0.0307 0.004 0.004 
17 0.0408 0.1293 0.019 0.019 
N7 0.0098 0.0304 0.005 0.005 
N7 0.0085 0.0264 0.004 0.004 
17 0.0023 

Panel 

0.0073 0.001 0.001 
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lt,2-DimethyicycIopentane N7 0.0134 0.0416 0.006 0.006 
22,4-Trimethylpent8ne 18 0.0001 0.0003 0.000 0.000 
UnknownC6s U6 0.0002 0.0005 0.000 0.000 
n-Heptane P7 0.0889 02817 0.041 0.041 
1 c2-DimethyIcyclopentane N7 0.0005 0.0015 0.000 0.000 
Meihylcyclohexane N7 0.0516 0.1602 0.021 0.021 
2,2-Dimelhylhexane 18 0.0022 0.0079 0.001 0.001 
Ethylcyclopenlane N7 0.0013 0.0040 0.001 0.001 
2 -̂Dimelhylhe*ane 18 0.0009 0.0033 0.000 0.000 
2,2,3-Trimethylpoitane 18 0.0001 0.0003 0.000 0.000 
2,4-DimethyHtexane 18 0.0011 0.0040 0001 0.001 
lc,2t,4-Trimelhylcyclopentane N8 0.0010 0.0035 0.000 0.000 
3.3-Dimethylhexane 18 0.0004 0.0014 0.000 0.000 
lt2c,4-Triroelbylcyclopenl[me N8 0.0007 0.0025 0.000 0.000 
2,3,4-Trimethylpentane 18 0.0001 0.0003 0.000 0.000 
2,3,3-Trimethylpentane 18 0.0001 0.0003 0.000 0.000 
Toluene A7 0.0235 0.0685 0.008 0.008 
2 -̂DimetlryIheaiiie 18 0.0004 0.0014 0.000 0.000 
2-Me1hyI-3-ethylpentane 18 0.0003 0.0011 0.000 0.000 
2-Melhylheptane 18 0.0030 0.0108 0.002 0.002 
4-Melhylheptane 18 0.0008 0.0029 0.000 0.000 
3-Melhyl-3-ethylpenlane 18 0.0001 0.0003 0.000 0.000 
3,4-Dimelhylhexane 18 0.0001 0.0003 0.000 0.000 
3-Meihylheptane 18 0.0016 0.0058 0.001 0.001 
1 c2l,3-Trimethylcyc!openlane N8 0.0020 0.0071 0.001 0.001 
3-Elhyihexane 16 0.0001 0.0003 0.000 0.000 
1 t,4-Dimethy Icyclohexane N8 0.0008 0.0028 0.000 0.000 
1,1 -Dimethylcyckjhexane N8 0.0004 0.0014 0.000 0.000 
3t-EthylmethylcycloperUane N8 0.0001 0.0003 0.000 oxno 
2t-Elhylmethylcyclopentane N8 0.0001 0.0003 0.000 0.000 
1,1 -Melhylethylcyclopentane W 0.0001 0.0003 0.000 0.000 
1 t̂ -Dimethylcyclohexane m 0.0006 0.0021 0.000 0.000 
UnknownC7s V7 0.0003 0X1009 0.000 0.000 
n-Octane P8 0.0036 0.0130 0.002 0.002 
1 c,4-DimethylcyeIohexane N8 0.0003 0.0011 0.000 0.000 
i -PropyIcyclopentane 18 0.0001 0.0003 0.000 0.000 
I c,2-Dimethylcyclohexane N8 0.0002 0.0007 0.000 0.000 
1,1,4-Trimethylcyclohexane N9 0.0006 0.0024 0.000 0X100 
2,2,3-Trimethylhexane 19 0.0003 0X1012 0.000 0.000 
2,4-Dimethyllieptane 19 0.0001 0.0004 0.000 0.000 
Ethylcyclohexane N8 0.0003 0.0011 0.000 0.000 
n-PropyIcyclopentane N8 0.0002 0.0007 0X100 0.000 
1 c,3c(5-Trimethylcyciohexane N9 0.0001 0.0004 0.000 0.000 
Ethylberaene 18 0.0003 0.0010 0.000 0.000 
lc,2t,4t-Triinethylcycloliexane N9 0.0001 0.0004 0.000 0.000 
1,3-Diraethylbenzene (m-Xylene) A8 0.0014 0.0047 0.001 0.001 
1,4-Dimeihylbenzene (p-Xylene) A8 0.0005 0.0017 0.000 0.000 
4-Methyloctane 19 0.0002 0.0008 0.000 0.000 
2-Methyloctane 19 0.0002 0.0008 0.000 0.000 
3-Methyioctane 19 0.0002 0.0008 0.000 0.000 
1,2-Dimethylbenzene (o-Xylene) A8 0.0004 0.0013 0.000 o.ooo 
i-ButyIcyclopentane N9 0.0001 0.0004 0.000 0.000 
UnknownC8s U8 0.0001 0.0003 0.000 0.000 
n-Nonane P9 0.0007 0.0028 0.000 0.000 
1,1 -Methylethylcyclohexane N9 0.0001 0.0004 0.000 0.000 
n-Bulylcyclopentane N9 0.0002 0.0008 0.000 0.000 
n-Propy Ibenzene A9 0.0001 0.0004 0.000 0.000 
1 ,3-Melhylethylbenzene A9 0.0001 0.0004 0.000 0.000 
1,3.5-Trimethylbenzene A9 0.0002 0.0008 0.000 0.000 
5-Methylnonane 110 0.0001 0.0004 0.000 0.000 
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1,2-MelhyIethylbenzene A9 0.0001 0.0004 0.000 0X00 
3-Methytoonane no 0.0001 0X004 0.000 0.000 
l-Butyrbenzene AIO 0.0002 0X008 0.000 0.000 
UnknownC9s U9 0.0002 0.0008 0.000 0.000 
n-Decane P10 0.0003 0.0014 0.000 0.000 
1,2,3-Trimethylbenzene A9 0.0001 0.0004 0.000 0.000 
1,3-Methyl-i-propylbeuzene AIO 0.0001 0.0004 0.000 0.000 
Sec-Butylcyclohexaite AIO 0.0001 0.0004 0.000 0.000 
3-Ethylnonane no 0.0001 0.0005 0.000 0.000 
1,4-Meihyl-n-propylbenzene AIO 0.0001 0.0004 0.000 0.000 
1 ,2-Diethylbenzene AIO 0.0001 0.0004 0.000 0.000 
1,2-Methyl-n-propylbenzene AIO 0.0001 0.0004 0.000 0.000 
1,4-Dimelhyl-2-ethyIbeiuene AIO 0.0001 0.0004 0.000 0.000 
l̂ -Dimeihyf-4-ethyIbeiKcnc AIO 0.0001 0.0004 0.000 0.000 
1,3-Dimcthyl-2-etbyfl)enzene AIO 0.0001 0X004 0.000 0.000 
1,4-Methyi-»-butylbenzene All 0.0001 0.0005 0.000 0.000 
UnknownClOs UIO 0.0003 0X014 0.000 0.000 
n-Undecanc Pll 0.0003 0.0015 0.000 0X00 
1,2,4,3-Tetramethylbemene All 0.0001 0.0004 0.000 0.000 
1,4-Di-i-propylbenzene All 0.0001 0.0005 0.000 0.000 
UnknownClls UU 0.0001 0.0005 0.000 0.000 
n-Dodecane P12 0.0002 0.0011 0.000 0.000 
1 -Methylnaphlhalene All 0.0001 0.0004 0.000 0X00 
n-Tridecane P13 0.0002 0.0012 0.000 0.000 
n-Teoadecane P14 0.0001 0.0006 0.000 0.000 
TOTAL 100.00000 100.00000 11.4205 11.4829 

BTEX COMPONENTS MOLE% WT% BTU@ 14X50 14.730 
BENZENE 0.1255 0.3100 LOW NET DRY REAL : 1307.1 Iter 1314.2 Acf 
TOLUENE 0X235 0.0685 NET WET REAL: 1284.3 AcT 1291.4 Acf 
ETHYLBENZENE 0.0003 0X010 HIGH GROSS DRY REAL: 1427.1 ItcT 1434.9 ltd 
XYLENES 0.0023 0.0077 GROSS WET REAL: 1402.2 Acf 1409.9 Acf 
TOTAL BTEX 0.1516 0.3872 NET DRY REAL: 15897.3 Hb 15763.0/lb 

GROSS DRY REAL: 17139.7/lb 17233.3 /lb 

RELATIVE DENSITY (AIR=1): 1.0812 
tCALC:GPASm2i4i&iP>n®i4.m»aFi COMPRESSIBILITY FACTOR : 0.99445 
1DETA1LED HI'DROCARBOS ANAL1SS/XJ Iff Si. ASMD67S0 
TUB DATA HAS BEEN ACQUIRED THROUGH APPLICATION OP CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES. 
THE USE OF THIS INFORMATION IS THE RESP0NSIBUT70FTHE USER. EHPACT AS'ALTTTCAL SISTEUS. ASSUMES NO 
RESPONSBUTYFOR ACCURACY Of THE REPORTED INFORMATION NOR ANY CONSEQUEICES OP ITS APPLICATION. 

EM PACT Analytical Systems, Inc 
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TEMS inc,. 
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303-637-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

-•FIELD DATA*" 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS ANALYSIS PDHA1 
MAIN PAGE 

201112122 
BILL BARRETT CORP 

13-26-36 
13-26-36 BTR; BTR FIELD 
VAPOR GAS #2; 2ND 24 HOUR TEST 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE OATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

04 
JANUARY 2,2012 
DECEMBER 15,2011 -9:00 A.M. 
1010 
GALE MCENDREE - EMPACT 

SPOT; PROBE; OFF:OECEMBER 16.2011 -9:00 A.M. 

GPM @ GPM @ 
COMPONENT MOLE% MASS % 14550 14.730 
ALCOHOLS 0.0014 0.0028 
OXYGEN/ARGON 5.15 455 — — 

NITROGEN 19.15 14.17 — • — 

CARBON DIOXIDE 0.48 056 — — 

METHANE 29.29340 12.41200 — — 

ETHANE 10.1402 8.0527 2.7162 2.7310 
PROPANE 10.042B 115957 2.7714 2.7866 
l-BUTANE 2.7382 4.2032 0.6977 0.8026 
N-BUTANE 7.0522 105254 2.2262 2.2383 
l-PENTANE 3.7225 7.0780 15455 1.3529 
N-PENTAN6 45902 8.7447 15659 1.6750 
HEXANES PLUS 75401 17.9045 «_JS§2i 3.1042 

W®LS 100.00000 100.00000 14.7103 14.7008 

BTEX COMPONENTS MOLEK WT% 
BENZENE 0.3626 0.7893 
TOLUENE 0.1068 0.2590 
ETHYLBENZENE 0.0011 0.0031 
XYLENES 0.0092 0.0257 
TOTAL BTEX 0.4997 1.0780 

LOW NET DRY REAL : 
NET WET REAL: 

HICH GROSS DRY REAL : 
GROSS WET REAL: 
NET DRY REAL: 
GROSS DRY REAL: 

14.650 
1613.1 AcT 
1584.9 ACT 
1753.9 AcT 
1723.2 AcT 

16187.7 m 
17605.6 /lb 

14.730 
1621.9 AcT 
1593.7 Acf 
17635 AcT 
1732.9 AcT 

16276.1 Ab 
17701.7 Kb 

RELATIVE DENSITY (AIR>1): 
(CALC GPA STD V45 *TP-n <614696&MF> COMPRESSIBILITY FACTOR : 
•(DETAILED HYDROCARBON ANAL TS&NJ1993/. ASIMD6730 
TUB DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES. 
THE USE OF THIS INFORM A TK3N B THE RESPOFSmUTY OF THE USER EMPACT ANALYTICAL SYSTEMS. ASSUMES SO 
RESPOXSIBUTr FOR ACCURACY OF THE REPORTED INFORMATION XOR AST CONSEQUENCESOFirSAPPUCATWK. 

1.3065 
0.99276 



IMPACT ANALYTICAL) 
SYSTEMS INC -̂ — 

' 365 S. MAIN ST. 
BRIGHTON, CO 

80601 . h > 
303-637-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

'"FIELD DATA*" 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDEDNATypA. 
GLYCALC INFORMATION 

201112122 
BILL BARRETT CORP 

13-26-36 
13-26-36 BTR; BTR FIELD 
VAPOR GAS #2; 2ND 24 HOUR TEST 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY : 

04 
JANUARY 2.2012 
DECEMBER 15.2011 -&00AJM. 
1010 
GALE MCENOREE - EMPACT 

SPOT: PROBE; OFF:DECEMBER 16.2011 - 9:00 AM. 

Coinponet Mole% Wt% 
Carbon Dioxide 0.48 0.56 
Nitrogen 19.15 14.17 
Methane 29.29340 12.41200 
Ethane 10.1402 8.0527 
Propane 10.0428 11.6957 
Isobutane 2.7382 42032 
n-Butane 7.0522 10.8254 
leopentane 3.4579 6.5889 
n-Pentane 4.5B92 8.7447 
Cydopentane 0.2646 0.4W1 
n-Hexane 22971 52281 
Cydohexane 0.4763 1.0587 
Other Hexanes 2.7943 6.3322 
Heptanes 1.1720 3.0914 
Methycydohexane 0.2483 0.6439 
2,2,4 Trfmethytpenlane 0.0005 02015 
Benzene 0.3826 0.7693 
Toluene 0.1068 0.2599 
Ethyl benzene 0.0011 0.0031 
Xylenes 0.0092 0.0257 
C8+ Heavies 0:1519 0.4707 
Subtotal 9424860 95.64720 
Oxygen/Argon 5.15 4.35 
Alcohols 0.0014 0.0028 
Total 100.00000 100.00000 

THE DATA PRESENTED HEREIN HAS BBiN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-Of-THE APT ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS, INC ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION 
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EXTENDED NATURAL CAS ANALYSIS f»DHA) 

DHA COMPONENT LIST 

PRQIECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRJP: 

•••FIELD DATA*** 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

201112122 
BILL BARRETT CORP 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 13-26-36 

13-26-36 BTR; BTR FIELD 
VAPOR OAS #2; 2ND 24 HOUR TEST 

SAMPLE TEMP.: 
AMBIENT TEMP. 
GRAVITY : 

SPOT; PROBE; OFF:DECEMBER 16,2011 -9:00 A.M. 

04 
JANUARY 2,2012 
DECEMBER IS, 2011 -94)0 A.M. 
1010 
GALE MCENDREE - EMPACT 

GPM@ GPM@ 
COMPONENT PIANO# MOLE% MASS% 14.650 14.730 
Oxygen/Argon — 5.15 4.35 — — 

Nitrogen — 19.15 14.17 — — 

Carbon Dioxide — 0.48 0.56 — — 

Methane PI 29.29340 12.41200 _ — 

Ethane P2 10.1402 8.0527 2.716 2.731 
Propane P3 10.0428 11.6957 2.771 2.787 
i-Butane 14 2.7382 4.2032 0.898 0.903 
n-Butane P4 7.0317 10.8246 2.226 2.238 
2,2-Dhnelhylpropane IS 0.0270 0.0514 0.010 0.010 
i-Pentane IS 3.4309 6.5375 1.257 1.264 
UnknownC4s U4 0.0005 0.0008 0.000 0.000 
n-Pentane PS 4.S890 8.7443 1.666 1.675 
t-Butanol X4 0.0009 0.0018 0.000 0.000 
2,2-Dimethyibutane 16 0.0699 0.1591 0.029 0.029 
Cydppeniane NS 0.2646 0.4901 0.078 a079 
2,3-DimethyIbutane 16 0.1874 0.4265 0.077 03)78 
2-Methyfpenlane 16 1.3242 3.0139 0.550 02153 
i-Butanol X4 0.0003 0.0010 0.000 0.000 
3-Methylpentane 16 0.6930 1.5773 02283 02185 
UnknownCSs US 0.0002 0.0004 0.000 0.000 
n-Hexane P6 2.2971 522281 0.946 0.951 
22-Dimethylpentane 17 0.0313 0.0828 aois 0.015 
Methylcyclopentane N6 0.5195 1.1547 0.184 0.185 
2,4-Dimethylpentane 17 0.0503 0.1331 0.024 0.024 
2^3-Trimethylbulane 17 0.0057 0.0151 0.003 0.003 
Benzene A6 0.3826 0.7893 0.107 0.108 
3,3-Dimelhylpentane 17 0.0130 0.0344 0.006 0.006 
Cyclohexane N6 0.4763 1.0587 0.163 0.164 
2-Methylhexane 17 0.1984 0.5250 0.092 0.093 
2,3 -Dimethylpentane 17 0.0S54 0.1466 0.025 0.02S 
1,1-Dimethylcyclopentane N7 0.0403 0.1045 0.016 0.016 
3-Melhylhexane 17 0.1814 0.4801 0.083 0.084 
I c,3-Dimelhy Icyclopcmane N7 0.0423 0.1097 0.019 0.019 
1 tJ-Dimethylcyclopentane N7 0.0374 0.0970 0.017 0.017 
3-Ethylpentane 17 0.0102 0.0270 0.005 0.005 
1 L2-Dimethylcyclapeiitane N7 0.0588 
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2A4-Trimethylpeittanfi 18 0.0005 0.0015 0.000 0.000 
UnknownC6s U6 0.0003 0.0007 0.000 0.000 
n-Heptane P7 0.4376 1.1580 0.202 0.203 
Ic2-Dimethylcycl open lane N7 0.0031 0.0080 0.001 0.001 
Methylcyclohexane N7 0.2483 0.6439 0.100 0.101 
2,2-Dimethylhexane 18 0.0116 0.0350 0.005 0.005 
Ethylcyclopentane N7 0:0065 0.0168 0.003 0.003 
2,5-DimelhyIhexane 18 0.0050 0.015! 0.003 0.003 
22,3-Triraethylpentane 18 0.0003 0.0009 0.000 0.000 
2,4-DimelhyIhexane 18 0.0060 0.0181 0.003 0.003 
1 c,2t,4-Trimelhylcyclopenlanc N8 0.0055 0.0163 0.003 0.003 
3,3-Dimethylhexanfi 18 0.0019 O.00S7 0.001 0.001 
lt2c,4-Trimethylcyclopentane N8 0.0041 0.0121 0.002 0.002 
2J,4-Trimethylpentane 18 0.0005 0.0015 0.000 0.000 
2,3.3-TrimethyIpentane 18 0.0003 0.0009 0.000 0.000 
Toluene A7 0.1068 0.2599 0.036 0.036 
2,3-Dimethylhe3cane 18 0.0024 0.0072 0.001 0.001 
2-Meihyl-3-elhylpentane 18 0.0018 0.0054 0.001 0.001 
2-Methylheptane 18 0.0180 0.0543 0.009 0.009 
4-Methy Iheptane 18 0.0045 0.0136 0.002 0.002 
3 -MethyI-3-ethylpentane 18 0.0004 0.0012 0.000 0.000 
3,4-Dimelhylheaane 18 0.0004 0.0012 0.000 0.000 
lc,2c,4-Trimethylcyclopentane N8 0.0001 0.0003 0.000 0.000 
1 c,3-DimethyIcyclohexane N8 0.0002 0.0006 0.000 0.000 
3-Melhylheplane 18 0.0095 0.0287 0.005 0.005 
lc,2t,3-Trimelhylcyc!openlane N8 0.0120 0.0356 0.006 0.006 
3-EthyIhexane 18 0.0003 0.0009 0.000 0.000 
1 t.4-Dimethylcyclohexane N8 0.(8)48 0.0142 0.002 0.002 
1,1 -Dimelhylcyclohexane N8 0.0023 0.0068 0.001 0.001 
3c-Bthylmethylcyctopentane N8 0.0002 0.0006 0.000 0.000 
3l-Ethylmelhylcyclopentane N8 0.0005 0.0015 0.000 0.000 
2t-Ethylmelhylcyclopentafte N8 0.0004 0.0012 0.000 0.000 
1,1 -Methyl ethylcyclopentane N8 0.0007 0.0021 0.000 0.000 
2,2,4-Trimethylhexane 19 0.0002 0.0007 0.000 0.000 
1 t2-Dimethylcyclohexane N8 0.0036 0.0107 0.002 0.002 
UnknownCTs U7 0.0003 0.0008 0.000 0.000 
n-Otfane P8 0.0210 0.0634 0.0)1 0.011 
1 c,4-Dinie(hylcyclohexane N8 0.0021 0.0062 0.001 0.001 
i-PrupylcycIopentane 18 0.0003 0.0009 0.000 0.000 
2,3,S-Trimethylhexane 19 0.0001 0.0003 0.000 0.000 
2,3,4-TrimethyIhexane 19 0.0003 0.0010 0.000 0.000 
1 c,2-Dimethylcyclohexane N8 0.0008 0.0024 0.000 0.000 
1,1,4-Trimethylcyclohexane N9 0;0036 0.0120 0.002 0.002 
222-Trimethyihexane 19 0.0015 0.0051 0.001 0.001 
2,4-Dimethylheplane 19 0.0005 00017 0.000 0.000 
4,4-DimethyIheptane 19 0.0002 0.0007 0.000 0.000 
Ediylcyelohexane N8 0.0018 0.0053 0.001 0.001 
n-Ptxjpylcyclopentane N8 0.0010 0.0030 0.000 0.000 
lcJc,5-Trimethylcyclohexane N9 0.0002 0.0007 0.000 0.000 
1,1 ,3-Trimelhylcyclohexane N9 0.0004 0O0I3 0.000 0.000 
Ethylbenzene 18 0.0011 0.0031 0.000 0.000 
1 <vU,4t-Trimethylcyclohexane N9 0.0006 0.0020 0.000 0.000 
2,3-Dimelhylheptane 19 0.0001 0.0003 0.000 0.000 
1,3-Dimelhylbenzene (m-Xytene) A8 0.0054 0.0151 0.002 0.002 
1,4-Dimelhy Ibenzene (p-Xylene) A8 0.0024 0.0067 0.001 0.001 
3,4-Dimelhylheptane 19 0.0002 0.0007 0.000 0.000 
3,4-DImeihylheptane (2) 19 0.0004 0.0013 0.000 0.000 
4-Ethyl heptane 19 0.0002 0.0007 0.000 0.000 
4-Methyk)Clane 19 0.0007 0.0024 0.000 0.000 
lc,2t,3-Trimethylcyclohexane N9 0.0001 0.0003 0.000 0.000 
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3-Elhylheptane 19 0.0003 0.0010 0.000 0.000 
3-Methytoctane 19 0.0008 0.0027 0.000 0.000 
3,3-DieIhyIpenlane 19 0.0002 0.0007 0.000 0.000 
1,2-Dnuelhylbenzene (o-Xyiese) A8 0.0014 0.0039 0.001 0.00! 
i-Butylcyclopentane N9 0.0007 0.0023 0.000 0.000 
UnknownC8s U8 0.0003 0.0009 0.000 0.000 
n-Nonane P9 0.0028 0.0095 0.002 0.002 
1,1 -Mcthylethy Icyclohexane N9 0.0004 0.0013 0.000 0.000 
j-Propylbenzene A9 0.0003 0.0009 0.000 0.000 
V-Dimethylocane 110 0.0001 0.0004 0.000 0.000 
2,4-Dimethyloctane 110 0.0002 0.0007 0.000 0.000 
n-Butylcyclopentane N9 0.0005 0.0017 0.000 0.000 
n-Propylbenzene A9 0.0004 0.0013 0.000 0.000 
3-Methyl-5-elhylheplane 110 0.0002 0.0007 0.000 0.000 
1,3-Methy lethylberaene A9 0.0002 0.0006 0.000 0.000 
1,4-MeihylethyIbenzene A9 0.0001 0.0003 0.000 0.000 
1,3,5-Trimethylbenzene A9 0.0004 aooi3 0.000 0.000 
5-Melhylnonane 110 0.0002 0.0007 0.000 0.000 
1,2-MethylelhyIbenzene A9 0.0003 0.0009 0.000 0.000 
3 -MelhyInonane 110 0.0002 0.0007 0.000 0.000 
t-Butylbenzene A10 0.0005 0.0018 0.000 0.000 
i-Bulylcyclohexane N10 0.0001 0.0004 0.000 0.000 
UnknownC9s U9 0.0026 0.0088 0.001 0.001 
n-Decane P10 0.0008 0.0030 0.000 0.0(H) 
1,2,3-Triniethylbenzene A9 0.0003 0.0009 0.000 0.000 
Sec-Butyicyclohexane A10 0.0003 0.0011 0.000 0.080 
1,2-M ethyl -i-propyibenzene A10 0.0001 0.0003 0.000 0.000 
1,4-Dimethyl-2-fil!̂ lbenzcnc A10 0.0002 0.0007 0.000 0.000 
1,2-Dinitfhyl-4-elhylbenzene A10 0.0002 0.0007 0.000 0.000 
1,2-Dnnethyl-3-elhyIbenzene A10 0.0001 0.0003 0.000 0.000 
1,4-Methyl-l-butyIbenzene All 0.0001 0.0004 0.000 0.000 
UnknownClOs U10 0.0008 0.0030 0.000 0.000 
n-Undecane Pll 0.0009 0.0037 0.001 0.001 
UnknownClls Ull 0.0001 0.0004 0.000 0.000 
n-Dodecane P12 0.0009 0.0040 0.001 0.001 
1,2,4-Triethylbenzene A12 0.0001 0.0004 0.000 0.000 
n-Tridecane PI3 0.0007 0.0034 0.001 0X301 
UnknownC13s UI3 0.0004 0.0019 0.000 0.000 
n-Tetradecane P14 0.0002 0.0011 0.000 0.000 
n-Pentadecane PIS 0.0001 0.000S 0.000 0.000 
n-Hexadecane P16 0.0001 0.0006 0.000 0.000 
n-Heptadecane PI 7 0.0001 0.0006 0.000 0.000 
TOTAL 100.00000 100.00000 14.7103 14.7906 

BTEX COMPONENTS MOLE% WT% BTU@ 14.850 14.730 
BENZENE 0.3828 0.7893 LOW NET DRY REAL: 1813.1 tar 1621.9 taf 
TOLUENE 0.1088 0.2599 NET WET REAL: 1584.9 taf 1593.7 taf 
ETHYLBENZENE 0.0011 0.0031 HIGH GROSS DRY REAL: 1753.9 taf 1783.5 taf 
XYLENES 0.0092 0,0257 GROSS WET REAL: 1723.2 taf 1732.9 taf 
TOTAL BTEX 0.4997 1.0780 NET DRY REM.: 16187.7 /lb 16276.1 /lb 

GROSS DRY REAL: 17605.6 flb 17701.7 Ab 

RELATIVE DENSITY (MR=1): 1.3065 
tCALC:GFASTD2U5& TP-H %U696A60F) COMPRESSIBILITY FACTOR : 0.99276 
1 DETAILED mmOCMBON ASAL TSMNJ 199}) :ASTUD67S0 
THIS DATA HAS BEES ACQUIRED THROUGH APPLICATION OF CURRENT STATEOF-THE-ARTASALTHCAL TECHNIQUES. 
THE ISE OF THIS INFORMATION IS THERESPOKSTBUTrOF THE USEE EMPACT ANALYTICAL SYSTEMS. ASSUMES SO 
RESPONSIBLmFOR ACCURAC1 OF THE REPORTED INFORMATION SOR AST CONSEQUENCES OF ITS APPLICATION 

EMPACT Analytical Systems, Inc 

Page 3 

365 S. Main Street Brighton, CO 80801 303-637-0150 



COMMENTS: 1L GLASS 
SPOT; NO PROBE 
BROWN 

TEST PROCEDURE / METHOD: 

PROJECT NO: 201105m 
COMPANY NAME: BILL BARRETT CORP 

ANALYSIS NO.: 01 
ANALYSIS DATE: JANUARY 5.2012 
SAMPLE DATE: DECEMBER 22.2011 
SAMPLED BY: GALE MCENDREE 

EMPACT 

API GRAVITY 

DESCRIPTION: API GRAVITY @ 60/60 

16-26-36 BTR @ 10:35 A.M. 42.1 
BTR FIELD; TANK BATTERY #83353 
166 DEGREES 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS. INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION. 

EMPACT Analytical Systems, Inc. 365 South Main St. Brighton, CO. 80601 (303)837-0160 



COMMENTS: 1L GLASS 
SPOT; NO PROBE 

PROJECT NO: 201105128 
COMPANY NAME: BILL BARRETT CORP 

ANALYSIS NO.: 01 
ANALYSIS DATE: JANUARY 5,2012 
SAMPLE DATE: DECEMBER 22.2011 
SAMPLED BY: GALE MCENDREE 

EMPACT 
BROWN 

TEST PROCEDURE I METHOD: REID VAPOR PRESSURE IASTM D-3231 

DESCRIPTION: REID VAPOR PRESSURE 

16-28-36 BTR @ 10:35 AM. 
BTR FIELD; TANK BATTERY #83353 
166 DEGREES 

'Sample did not mast requirements of method, because it was not a liquid at 100 deg. F. 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS. INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION. 

EMPACT Analytic* Systems, Inc. 365 South Main SI Brighton, CO. 80601 (303)637-0150 



Bmpact Analyticai>> 
S y s t e m s  i n c ^  - ^  

365 S. MAIN ST. 
BRIGHTON, CO 

80601 

303-637-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCR1P: 

•••FIELD DATA*** 
SAMPLE PRES.: 
VAPORPRES. : 
COMMENTS ; 

EXTENDED NATURAL CAS LIQUID ANALYSIS fPHAI 

MAIKPMfK 
201105128 
BILL BARRETT CORP 

16-26-36 BTR@ 10:25 AM. 
BTR FIELD; SEPARATOR 

SPOT; NO PROBE 
EMISSION TEST 12-20,21.22-11 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE: 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2.2012 
DECEMBER 22,2011 
17868 
GALE MCENDREE 
EMPACT 

COMPONENT 
NITROGEN (AIR) 
CARBON DIOXIDE 
METHANE 
ETHANE 
PROPANE 
I-BUTANE 
N-BUTANE 
I-PENTANE 
N-PENTANE 
HEXANESPLUS 
TOTALS 

MOLE% 
0.0000 
0.0098 
05166 
0.1074 
0.1562 
0.0707 
05527 
0.1393 
0.2116 

=i9||357s 
100.0000 

MASS % 
0.0000 
0.0032 
0.0261 
0.0243 
0.0518 
0.0309 
0.1105 
0.0756 
0.1148 

99.5628 
100.0000 

VOL% 
0.0000 
0.0029 
0.0656 
0.0514 
0.0770 
0.0414 
0.1426 
0.0912 
0.1371 

99.3908 
100.0000 

BTEX COMPONENTS MOLE% MASS% 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENE 

2.0277 1.1913 
3.5495 2.4599 
03121 05492 
35596 2.6030 

TOTAL BTEX 9.1489 63034 

(CALC CPA STD 2145-94 & TP-17 @14.696 &60F) 

Specific Gravity (H20=l) = 
API Gravity = 
Molecular Weight = 
Absolute Density •= 
Heating Value Uq. Idl Gas= 
VapOiVLiquid = 
Vapor Pressure = 

TOTAL 
SAMPLE 

0.754 
56.17 

132.95 
6.29 

126884 
18.13 
13.47 

C6+ 
FRACTION 

0.755 60/60 
55.92 60/60 

134517 
6.3 LBS/GAL 

127435 BTU/GAL 
18.04 CUFWOAL 
1.24 PS1A@100F 

•(DETAILED HYDROCARBON ANALYSIS/HI1993) : ASTM D6TJ0 
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES 
THE USE OF THIS INFORM A TION IS THE RESPONSBUTY OF THE USER EMPACT ANALYTICAL SYSTEMS, ASSUMES NO 
RESPONSIBUTYFOR ACCURACY OPTHEREPORTED INFORMATIONNOR ANYCONSEQUENCES OFTTS APPLICATION. 



mpact Analytical̂  
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365 S. MAIN ST. 
BRIGHTON, CO 

80601 
X 

303-837-0150 

PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

***FIELD DATA"* 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL OAS LIQUID ANALYSIS PDHA) 

ESP TANK/GLYCALC INFORMATION 

201105128 
BILL BARRETT CORP 

16-26-36 BTR @ 1055 AM. 
BTR FIELD; SEPARATOR 

SPOT; NO PROBE 
EMISSION TEST 12-20.21.22-11 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2.2012 
DECEMBER 22,2011 
17868 
GALE MCEN0REE 
EMPACT 

COMPONENT Mole % wt% LV% 
CARBON DIOXIDE 0.0098 OJ0032 0.0029 
NITROGEN (AIR) 0.0000 0.0000 OJOOOO 
METHANE 0.2166 0.0261 0.0656 
ETHANE 0.1074 0.0243 0.0514 
PROPANE 0.1562 0.0518 0.0770 
I-8UTANE 0.0707 0.0309 03414 
N-BUTANE 0.2527 0.1105 0.1428 
l-PENTANE 0.1393 0.0756 0.0912 
N-PENTANE 03116 0.1148 0.1371 
CYCLOPENTANE (N-C5) 0.4457 03351 03331 
N-HEXANE 5.5826 3.6186 4.1095 
CYCLOHEXANE {OTHER C8) 1.7054 1.0795 1.0386 
OTHER HEXANES 6.8724 4.4225 43487 
OTHER HEPTANES 11.1670 83944 93890 
METHYLCYCLOHEXANE (OTHER C7) 2.9189 2.1557 2.0974 
2.2.4 TRIMETHYLPENTANE 03472 0.1826 0.1827 
BENZENE 2.0277 1.1913 13170 
TOLUENE 3.5495 2.4599 2.1208 
ETHYLBENZENE 03121 03492 03148 
XYLENES 3.2596 2.6030 23513 
OTHER OCTANES 9.9867 8.5670 83960 
OCTANESPLUS — 64.5665 — 76.0058 — 

NONANES 9.1413 8.7523 8.8298 
DECANES PLUS 41.6196 55.6517 54.4621 
SUBTOTAL 100.0000 100.0000 1003000 
TOTAL 100.0000 100.0000 100.0000 

API Gravity c 56.171 50/60 
Vapor Pressure = 13.47 PSIA& 100 
Average Molecular Weight of Decaries plus = 177.78 
Average Specific Gravity ofDecanesplus - 0.7710 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPUCA TION OF CURRENT 
STATEOF-THE ART ANALYTICAL TECHNIQUES THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS. INC ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE f&PORTEDMFORMAriON NOR ANY CONSEQUENCES OF ITS APPLICATION 
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EXTENDED NATURAL OAS UQUIP ANALYSIS fDHAI 

BY CABBON NUMBER 

PROJECT NO. : 201105128 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAMENDE SCRIP: 

—HELD DATA-
SAMPLE PIES.: 
VAPOR PRES. : 
COMMENTS : 

BILL BARRETT CORP 

16-26-38 BTR@ 1025 AM. 
BTR RELD; SEPARATOR 

SPOT; NO PROBE 
EMISSION TEST 12-20.21,22-11 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2.2012 
DECEMBER 22.2011 
17888 
GALE MCENDREE 
EMPACT 

COMPONENT/ 
CARBON NUMBER 
NITROGEN 
CARBON DIOXIDE 

MOLEK MASS % VOLUME % 
0.0000 0.0000 0.0000 
0.0008 0.0032 0.0029 

C1 02166 0.0261 0.0856 
C2 0.1074 0.0243 0.0514 
C3 0.1582 0.0518 0.0770 
C4 0.3234 0.1414 0.1840 
C5 0.7068 0.4255 0.4614 
C6 16.1881 10.3119 11.0138 
C7 17.6354 13.0100 13.3072 
C8 13.8058 11.0)16 11.6448 
C9 9.1413 8.7523 6.6298 
C10 8.8934 9.3198 9.1327 
C11 7.4779 8.5254 82941 
C12 6.1483 7.6782 72814 
C13 5.6510 7.7751 7.6716 
C14 5.1165 7.6347 72391 
C15 32711 5.2282 5.1014 
CIS 1.8102 3.0831 22900 
C17 0.8738 1.5804 1.5280 
C18 0;9487 1.8160 1.7508 
C19 0.7945 1.6046 12370 
C20 0.3028 0.6430 0.6126 
C21 0.1901 0.4240 0.4019 
C22 0.0883 0.2016 0.1904 
C23 0.0255 0.0822 02586 
C24 0.0174 0.0443 02416 
C25 0.0060 0.0159 02149 
C26 0.0063 0.0174 0.0162 
C27 0.0000 0.0000 02000 
C28 0.0000 0.0000 0.0000 
C29 0.0000 0.0000 0.0000 
C30+ 0.0000 0.0000 0.0000 
Total 100.0000 100.0000 100.0000 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES THE APPLICATIONS OF TINS INFORMATION IS THE 
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPUCA HON 
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PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

•"FIELD DATA*" 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS LIQUID ANALYSIS PDHAt 

DHA COMPONENT UST 

20110S128 
BILL BARRETT CORP 

16-26-38 BTR @ 1025 A.M. 
BTR RELD; SEPARATOR 

SPOT; NO PROBE 
EMISSION TEST 12-20,21,22-11 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

02 
JANUARY 2,2012 
DECEMBER 22,2011 
17868 
GALE MCENDREE 
EMPACT 

COMPONENT PIANO# MOLE% MASS % VOL % 
Carbon Dioxide 0.0098 0.0032 0.0029 
Methane PI 0.2168 0.0261 0.0856 
Ethane P2 0.1074 0.0243 0.0514 
Propane P3 0.1582 0.0518 0.0770 
i-Butane 14 0.0707 0.0309 0.0414 
n-Butane P4 0.2527 0.1105 0.1426 
l-Pentane 15 0.1393 0.0756 0.0912 
n-Pentane P5 0.2116 0.1148 0.1371 
Cyclopentane N5 0.4457 0.2351 0.2331 
2,3-Dlmethyl butane 18 0.3B06 0.2532 0.2861 
2-Methyl pentane « 2.7928 1.8103 2.0745 
3-Methylpentane 18 L5755 1.0212 1.1507 
n-Hexana P8 5.5826 3.6186 4.1095 
2,2-Dimethyt pentane 17 0.1938 0.1461 0.1815 
Methylcyclopentane N6 2.1135 1.3378 1.3374 
2,4-Dimethylperuana 17 0.5583 0.4208 0.4689 
Benzene A6 2.0277 1.1913 1.0170 
3,3-Dlmethylpentane 17 0.1229 0.0926 0.1003 
Cydohexane N6 1.7054 1.0795 1.0388 
2-Methylhexane 17 0.9973 0.7516 0.8302 
2,3-Dlmethyipentane 17 0.4348 0.3277 0.3517 
1,1-Dimethylcyclopentane N7 0.3074 0.2270 0.2254 
3-Methylhexane 17 1.2296 0.9267 1.0062 
1 c,3-Dlmethylcyciopentane N7 0.3203 0.2365 0.2378 
1 t,3-Dlmelhylcyclopentane N7 0.2472 0.1828 0.1827 
3-Ethytpsntane 17 0.0587 0.0442 0.0473 
11,2-Dlmethylcyclopentane N7 0.3718 02748 0.2737 
2,2,4-Trlmeihytpentane 18 0.0495 0.0425 0.0456 
n-Heptane P7 6.1412 4.6283 5.0669 
1c,2-Dlm8thylcyctopentane N7 0.0547 0.0404 0.0392 
Methylcyclohexane N7 2.9189 2.1557 2.0974 
2,2-Dlmethythexane 18 0.2609 0;2242 02414 
Ethyl cydopenlane N7 0.1290 0.0953 0.0932 
2,5-Dlmethylhexane 18 0.1452 0.1247 0.1346 
2,4-Dlmethylhexane 18 0.1187 0.1020 0.1096 



1 c,2i,4-Trimelhy1cyctopentane N8 
3.3-Dimelhyfhexane IB 
Toluene A7 
2,3-Dimethylhexane 18 
2-Melhyt-3-elhylpentane 18 
2-Melhytheptari8 18 
4-Mettiyih8plane 18 
3-Methyt-3-ethylpentane 18 
3,4-Dlmethythexane 18 
3-Methyiheptane 18 
1 c2t2-Trlmethylcydopenlarto N8 
3-Ethythexane 18 
1t,4-0lmethylcyck>h8XBne N8 
1,1-Ofmethylcyctohexane N8 
3t-Ethy1m8thyfcyclopentane N8 
1,1-Methytethyfcydopentane N8 
1t2-Dtmethytcydohexane N8 
n-Octaiw P8 
1 c,4-Oimethykvdohexane N8 
1 c,2-0lmethytcydohexane Nfl 
1,1,4-Trtmethylcyctohexane N9 
2,2.3-Trfmethyfhexane 19 
4,4-Dlmethylheptane 19 
Etiiytcydohexane N8 
n-Propylcydopentane N8 
1,1,3-Trimethylcydohexane N9 
Ethylbenzene AB 
1 c,2t,4t-Trimethytcydohexane N9 
2,3-Dlmethytheptane 19 
1,3-Dlmethyl benzene (m-Xylene) AS 
1,4-Ofmethyl benzene (p-Xyfene) A8 
3,4-Dlmethyl heptane 19 
3,4-0tmethytheptan8 (2) 19 
4-Elhyfheptane 19 
4-Methytoctane 19 
2-Methyloctane 19 
3-Ethy)heptane 19 
3-Methyi octane 19 
1,2-Dlniethyl benzene (o-Xylene) AS 
i-Butylcydopentane N9 
n-Nonarte P9 
1,1-Mflthyteftytoydohexane N9 
2,4-Oimeihyloctan8 110 
n-Butyteydopentane N9 
3,3-Dimethytoctane 110 
n-Propyl benzene A9 
3,6-Dimethyloctane 110 
3-Methyl-5-ethy1heptane HO 
1,3-Methyiethyl benzene A9 
1,4-Methytethy(benzene A9 
1,3,5-Trlmethylbenzene A9 
2,3-Dimethyloctane 110 
5-Methylnonana 110 
1,2-Methytethytbenzene A9 
2-Methylnonane 110 
3-Ethyk>ctan8 110 
3-Methylnonane no 
t-Butyl benzene A10 
l-Butyfcyciohexane N10 
UnknownC9s U9 
n-Oecane P10 
1,2,3-Trlmethyl benzene A9 
1,3-MethyM-propylbenzene A10 
1,4-Methyt-t-propyl benzene A10 
Sec-Butylcydohexane N10 
1,2-Methyt-i-pfopylbenzene A10 
3-Ethylnonane 110 

0.1258 0.1062 0.1042 
0.0796 0.0884 0.0722 
3.5495 2.4599 2.1208 
0.1724 0.1481 0.1559 
0.0593 0.0509 0.0530 
1.0198 0.8760 0.9385 
0.3870 0.3325 0.3478 
0.0795 0.0683 0.0704 
0.0531 0.0456 0.0475 
0.6727 0.5780 0.6139 
0.6291 0.5309 0.5164 
0.1118 0.0981 0.1010 
0.3510 0.2962 02911 
0.1000 0.0844 0.0810 
0.0468 0.0395 0.0388 
0.0615 0.0519 0.0498 
0.1994 0.1683 0.1626 
4.1937 3.6031 32417 
0.6594 0.5565 0.5328 
0.1524 0.1286 0.1211 
0.4123 0.3915 0.3802 
0.2705 0.2609 02681 
0.0687 0.0843 0.0673 
0.3361 0.2837 02700 
0.1694 0.1430 0.1380 
0.0474 0.0450 0.0437 
0.3121 0.2492 0.2148 
0.1105 0.1048 0.0999 
0.0519 0.0501 0.0517 
1.6630 1.3280 1.1514 
0.9642 0.7700 0.6697 
0.2754 0.2657 02723 
0.1986 0.1897 0.1944 
0.1039 0.1002 OH049 
0.2017 0.1946 0.2024 
0.3582 0.3456 0.3629 
0.0803 0.0582 0.0600 
0.4533 0.4373 0.4547 
0.6324 0.5050 0.4302 
0.1834 0.1741 0.1671 
3.6484 3.5196 3.8753 
0.4684 0.4519 0.4733 
0.0943 0.1009 0.1023 
0.2469 0.2605 02444 
0.1373 0.1469 0.1490 
0.2747 0.2483 02155 
0.1178 0.1261 0.1278 
0.0937 0.0904 0.0934 
0.2170 0.1962 0.1689 
0.0720 0.0651 0.0560 
0.1717 0.1552 0.1345 
0.0666 0.0713 0.0723 
0.2389 0.2557 0.2616 
0.3965 0.3584 0.3069 
0.0250 0.0268 0.0277 
0.0679 0.0727 0.0737 
0.2523 0.2700 02759 
0.6218 0.8277 0.5434 
0.1413 0.1491 0.1377 
0.7158 0.8903 0.7208 
4.2523 4.5506 4.6720 
0.1380 0.1247 0.1046 
0.0797 0.0721 0.0617 
0.0813 0.0554 0.0474 
0.2419 02552 02384 
0.1582 0.1507 0.1366 
0.0358 0.0383 0.0395 



1,3-Dtethylbenzene A10 0.0832 0.0840 0.0729 
1,3-Methyl-n-propyl benzene A10 0.1008 0.1016 0.0885 
1,4-Diethylbenzerte A10 0.1011 0.1021 0X888 
1,4-Mettiyl-n-propylbenzene A10 0.0225 0.0227 0.0198 
n-Bulylbenzene A10 0.0590 0.0596 0X519 
1,3-D!methy»-5-ethyfbenzene A10 0.0540 0.0545 0.0473 
1,2-Diethylbenzene A10 0.0494 0.0499 0.0426 
1,2-Melhyl-n-propylbenzene A10 0.1022 0.1032 0.0886 
1,4-Oirnethyl-2-ethylbenzene A10 0.1264 0.1276 0.1091 
1 ,2-OimethyM-ethylbenzene A10 0.2159 0X180 0.1870 
1,3-Dimethyt-2-ethyl benzene A10 0.1377 0.1390 0.1171 
1tXc,4-Trimethyteydopentane A10 0.0979 0X826 0.0828 
1X-Dfnwlhyl-3-elhylbenzene A10 0.0780 0.0787 0X682 
1,4-MethyW-butylbenzene All 0.1706 0.1722 0.1473 
UnknownCIOs U10 0.7310 0.7823 0X032 
n-Undecane-' P11 4.4162 5.1920 5X566 
1,4-Ethyt-i-propylbenzene A11 0.3209 0X240 0X772 
1,2,4,5-Tetra methyl benzene A11 0.1122 0.1133 0.0959 
1 X-Methyl-n-butylbenzene A11 0X482 0X466 0.0399 
1 XX,5-Tetra melhytbenzene A11 0X714 0.0721 0X807 
1 ,2-Methyl-t-butyl benzene A11 0.0298 0.0301 0.0258 
S-Methytindan A11 0X724 0.0928 0.0929 
4-Melhytindan A11 0.1031 0.1321 0.1323 
1,2-Ethyf-n-propyl benzene A11 0.0897 0.0704 0.00)2 
2-Methyllndan A11 0.0539 0.0891 0.0692 
1,3-Melhyt-n-butyibenzene A11 0X479 0.0484 0X414 
1,3-OW-propylbenzene A11 0.0568 0.0573 0.0490 
seo-Pentyl benzene A11 0.1289 0.1301 0.1113 
n-Pentyl benzene A11 0.0597 0.0866 0.0582 
1 t-M-2-{4MP)cydopentane P12 0.0268 0.0343 0.0343 
1,2-Oi-n-propylbenzene A11 0.1131 0.1142 0.0977 
1,4-OH-propyIbenzene A11 0X449 0X472 0X115 
Tetnahydronaphthalene AIO 0.0899 0X706 0.0604 
t-Decahydronaphthalene A10 0.0478 0.0483 0X413 
Naphthalene A10 0.1307 0.1260 0.1078 
1 -t-Butyl-3,5-d1nrtethylbenzene A12 0.0455 0.0459 0.0393 
1,4-Ethyl-t-butylbenzene A11 0.0415 0.0419 0.0358 
UnknownC11s U11 0.8907 1X472 1.0602 
n-Dodecane P12 4.9719 6.3699 6X783 
1,3-Ot-n-propylbenzsne A12 0.0889 0.0675 0.0578 
1,2,4-Trtethytbenzene A12 0.3394 0.3068 0X626 
1,4-Methyl-n-pentylbenzene A12 0.1038 0.1048 0.0897 
n-Hexyl benzene A12 0.1977 0X413 0X110 
1,2,3,4,5-Penlamelhyl benzene A13 0.1609 0.1824 0.1389 
2-Methyl naphthalene A11 0X874 0X860 0X447 
1-Methyl naphthalene A11 0.1608 0.1718 0.1283 
UnknownC12s U12 0.3983 0.5077 0X084 
n-Trldecane P13 3.7540 5X054 5.1507 
UnknownC138 U13 1.7361 2X073 23820 
n-Tetradecane P14 2.4414 3.6430 3X974 
UnknownC14s U14 2.6751 3X917 3.9417 
n-Pentadecane P15 1X584 2X105 1.6625 
UnknownC15s U15 2.0127 3X157 3.1389 
n-Hexadecane P16 0.6725 1.1454 1.1108 
UnknovwtC16s U16 1.1377 1X377 1X792 
n-Heptadecane P17 0.4517 0.8170 0.7899 
UnknownC17s U17 0.4221 0.7634 0.7381 
n~Octadecane P18 0.4853 0.8907 0.8586 
UnknownCIBa U18 0.4834 0X253 0X920 
n-Nonadecana P19 0X408 0X883 0.6593 
UnknownC19s U19 0.4537 0X163 0X777 
n-Eloosane P20 0.1433 0X045 0X901 
UnknownC20s U20 0.1593 0.3385 0.3225 
n-Heneioosane P21 0.0855 0.1461 0.1385 
UnknownC21s U21 0.1246 0X779 0X634 
n-Docosane P22 0.0357 0.0834 0.0788 
UnknownC22s U22 0.0506 0.1182 0.1116 



n-Trtcosane P23 
UnknownC23s U23 
n-Tetraoosana P24 
n-Pentacosane P25 
n-Haxacosane P28 aBSESSSSSfiS^^^^^^^^SSESSSSSS 
TOTAL 

0.0184 0.0448 0.0423 
0.0071 0.0173 0.0163 
0.0174 0.0443 0.0416 
0.0080 0.0159 0.0149 
0.0063 0.0174 0.0162 

100.0000 100.0000 100.0000 

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USBi B4PACT ANALYTICAL SYSTEMS, INC ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE f&PORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION 
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EXTENDED NATURAL GAS ANALYSIS fOHAI 
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PROJECT NO. : 201112170 ANALYSIS NO.: 03 
COMPANY NAME: BILL BARRETT CORP ANALYSIS DATE: JANUARY 2.2012 
ACCOUNT IK). : SAMPLE DATE : DECEMBER 20,2011 
PRODUCER : CYLINDER NO.: 55 
LEASE NO. : SAMPLED BY : GALEMCENDREE- EMPACT 
NAME/DESCRIP: 16-28-38 BTR @ 9:00 A.M. 

BTR FIELD; VAPOR GAS 
—FIELD DATA- SAMPLE TEMP, : 
SAMPLE PRES.: AMBIENT TEMP.: 
VAPOR PRES. : GRAVITY : 
COMMENTS : SAMPLE FROM TEST 1 OF 2 EMISSION 

GPM® GPM @ 
COMPONENT MOL£% MASS % 14.650 14.730 
ALCOHOLS 0.0026 02035 
OXYGEN/ARGON 1.30 0.76 — — 

NITROGEN 6.85 321 — — 

CARBON DIOXIDE 028 023 — — 
METHANE 1928210 5.65680 — — 

ETHANE 8.0933 4.4557 2.1825 2.1944 
PROPANE 8.6576 6.9898 2.4049 2.4180 
LBUTANE 2JS565 2.8270 02764 0.8812 
N-BUTANE 82924 8.8246 22384 22508 
l-PENTANE 7J0110 92358 22383 22522 
N-PENTANE 112210 14.9550 4.1376 4.1602 
HEXANES PLUS 262735 42.5518 102747 10.7323 
TOTALS 100.00000 100.08000 25.4508 252891 

BTEX COMPONENTS MOLE% WT% 
BENZENE 
TOLUENE 
ETKYLBENZENE 
XYLENES 

1.6404 2.3481 
0.3471 0.S8S6 
0.004S 0.0088 
0.0330 0.0842 

TOTAL BTEX 2.0250 3.0047 

BTU@ 
LOW NET DRY REAL: 

NET WET REAL: 
HIGH GROSS DRY REAL: 

GROSS WET REAL: 
NET DRY REAL: 
GROSS DRY REAL: 

14.650 
2715 2 /«cf 
2687.8 Itef 
2838.3 ltd 
2888.9 her 

18893.8/lb 
20447.4 /lb 

14.730 
2730.1 /icr 
2682.6 M 
2954.3/(cT 
2902.9/Kf 

18996.9 /lb 
20559.1 /lb 

RELATIVE DENSITY (AIR=1): 1.8847 
(GUC 0PASTD2I4S6TP-I7<st4.696&tefi COMPRESSIBILITY FACTOR : 0.96613 
•IDETALLED HYDSOCARBOK ASALntSMJ19931. ASTM D67HO 
THIS DATA HASBBBttACQUBBD THROUGH APPLLCAIION Of CURRENT STATEOF-THE-AIIT ANALYTICAL TECHNIQUE? 
THE USE OF THIS INFORMATION IS THE EESPONSaurr Of THE USES EMPACT ANALYTICAL SYSTEMS. ASSUMES NO 
RESPONS1BSJTY FOR ACCURACY OF THE REPOS TED BIFQRMATION NOR ANY CONSEQUENCES OP ITS APPLICATION 
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PROJECT NO. : 
COMPANY NAME: 
ACCOUNT NO. : 
PRODUCER : 
LEASE NO. : 
NAME/DESCRIP: 

"•FIELD DATA*** 
SAMPLE PRES.: 
VAPOR PRES. : 
COMMENTS : 

EXTENDED NATURAL GAS ANALYSIS PDHA1 

GLYCALCINFORMATION 

201112170 
BILL BARRETT CORP 

16-26-36 BTR@930 A.M. 
BTR FIELD; VAPOR GAS 

SAMPLE FROM TEST 1 OF 2 EMISSION 

ANALYSIS NO.: 
ANALYSIS DATE: 
SAMPLE DATE : 
CYLINDER NO.: 
SAMPLED BY : 

SAMPLE TEMP.: 
AMBIENT TEMP.: 
GRAVITY 

03 
JANUARY 2,2012 
DECEMBER 20.2011 
55 
GALE MCENDREE - EMPACT 

Comoonet Mo!e% Wt% 
Carbon Dioxide 028 0.23 
Nlpogen 6.85 3.51 
Methane 19.26210 5.65680 
Ethane 8.0933 4.4557 
Propane 8.6576 6.B898 
Isobutane 2.6565 2.8270 
n-Butane 8.2924 83246 
Isopentane 6.3149 8.3419 
n-Penlane 11.3210 14.9550 
Cydopentane 0.6961 0.8939 
n-Hexane 6.6660 13.6733 
Cydohaxane 1.6466 2.5373 
Other Hexanes 8.8571 13.9159 
Heptanes 3.8617 73657 
Methycydohexane 0.7490 1.3465 
2,2,4 Trim ethyl pantane 0.0012 0.0025 
Benzene 1.6404 2.3461 
Tohiene 03471 0.5856 
Ethylbenzene 0.0045 0.0088 
Xylenes 0.0330 0.0842 
C8+ Heavies 0.4669 1.0059 
Subtotal 98.69740 99.23850 
Oxygen/Argon 130 0.76 
Alcohols 0.0026 0.0035 
Total 100.00000 100.00000 

THE DATA PRESENTED HEf&IN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OP CURRENT 
STATE-OF-THE ART ANALYTICAL TECHNIQUES THE APPLICATIONS OF THIS INFORMATION IS THE 
RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS, INC ASSUMES NO RESPONSIBILITY 
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OP rrs APPLICATION. 
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EXTENDED NATURAL GAS ANALYSIS f*DHAI 

PHA COMPONENT LIST 

PROJECT NO. : 201112170 ANALYSIS NO.: 03 
COMPANY NAME: Bill. BARRETT CORP ANALYSIS DATE: JANUARY 2.2012 
ACCOUNT NO. : SAMPLE DATE : DECEMBER 20,2011 
PRODUCER : CYLINDER NO.: 55 
LEASE NO. : SAMPLED BY : GALEMCENDREE- EMPAt 
NAME/DESCR1P: 16-26-36 BTR@ 9:00 A.M. 

BTR FIELD-, VAPOR OAS 
•••FIELD DATA"* SAMPLE TEMP.: 
SAMPLE PRES.: AMBIENT TEMP.: 
VAPOR PRES. : GRAVITY : 
COMMENTS : SAMPLE FROM TEST 1 OF2 EMISSION 

GPM @ GPM @ 
COMPONENT PIANO# MOLE% MASS% 14.650 14.730 
Oxygen/Argon — 130 0.76 — — 

Nitrogen — 6.85 321 — — 

Carbon Dioxide — 0.28 023 — — 

Methane PI 1926210 S.6S680 — — 

Ethane P2 8.0933 4.4557 2.183 2.194 
Propane P3 8.6576 6.9898 2.405 2.418 
(-Butane 14 23565 22270 0276 0.881 
n-Butane P4 82924 8.8246 2.636 2.651 
22-DimethyIpropane IS 0.04S8 0.060S 0.018 0.018 
i-Pentane IS 62691 82814 2312 2325 
n-Pentane PS 113207 14.9546 4.138 4.160 
t-Butanol X4 0.0015 0.0020 0.001 0.001 
22-DimethyIbutanc 16 02807 0.4429 0.118 0.119 
Cyclopentane N5 0.6961 0.8939 0208 0209 
2,3-Dimethylbatane 16 0.6468 1.0205 0267 0268 
2-Melhylpentane 16 4.0687 6.4198 1.702 1.712 
i-ButanoI X4 0.0011 0.0015 0.000 0.000 
3-Melhyipentane 16 22S76 3.5621 0.929 0.934 
UnknownC5s US 0.0003 0.0004 0.000 0.000 
n-Hexane P6 8.6660 13.6733 3.594 3.613 
22-Dimetbylpentane 17 0.12S6 02304 0.060 0.060 
Melhylcyclopentane N6 1.6033 2.4706 0372 0375 
2,4-Dimethylpentane n 0.I72S 03165 0.082 0.082 
2,2,3-TrimethyIbutane 17 0.02S6 0.0470 0.012 0.012 
Benzene A6 1.6404 2.3461 0.463 0.466 
3,3 -Dimetbylpentane 17 0.0467 0.0857 0.021 0.021 
Cyclohexane N6 1.6466 2.5373 0.565 0.568 
2-Melhylhexane 17 0.6528 1.1977 0.306 0308 
2j-Dime<hylpentane 17 0.1649 03025 0.076 0.076 
1,1-Ditnethylcyclopentane N7 0.1197 02152 0.050 0.050 
3-Methyihexane 17 02814 1.0667 0.269 0270 
lc3-Dimethyl eye lopentane N7 0.1140 02050 0.053 0.053 
1 U-Dimethy Icyclopentane N7 0.1005 0.1807 0.047 0.047 
3-Ethylpentane 17 0.0332 0.0609 0.015 0.015 
11,2-Dimethytcyclopentanc N7 0.I60S 0288S 0.075 0.075 
2,2,4-Trimcthytpentane 18 0.0012 0.0025 0.001 0.001 
n-Heptane P7 I.S365 2.8189 0215 0:719 

Page 1 
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1 c -̂Dimethylcyckjpcntane N7 0.0094 0.0169 0.004 0.004 
Methylcyclohexane N7 0.7490 13465 0303 0305 
23-DimeUiylhexane 18 0.0318 0.0665 0.015 0.015 
Elhylcyclopen lane N7 0.0180 0.0324 0.007 0.007 
2,5-Dimelhylhexane 18 0.0158 0.0331 0.008 03)08 
2,23-Trimethylpentane 18 0.0006 0.0013 0.000 0.000 
2,4-Dimethylhexane 18 0.0187 0.0391 0.010 0.010 
1 c,2t,4-Trimethylcyclopenlane N8 0.0137 0.0281 0.006 0.006 
3,3-DimethyIhexane 18 0.0062 0.0130 0.003 0.003 
lt,2c,4-Trimethylcyclopentai)e N8 0.0100 0.0205 0.005 0.005 
2,3,4-Triraethylpentane 18 0.0010 0.0021 0.000 0.000 
2,3 3-Trimethylpentane 18 0.0008 0.0017 0.000 0.000 
Toluene A7 0.3471 0.5856 0.117 0.118 
2,3-Dimethylhexane 18 0.0087 0.0182 0.004 0.004 
2-Melhyi-3-elhytpeMane 18 0.0030 0.0063 0.001 aooi 
2-Methythqriane 18 0.0563 0.1178 0.029 0.030 
4-Melhylheptane 18 0.0150 0,0314 0.008 0.008 
3-Methyl-3-ethylpemane 18 0.0012 0.0025 0.001 0.001 
3,4-Diroethylhexane 18 0.0015 0.0031 0.001 0.001 
l(̂ 2c,4-Trimethylcyclopentane N8 0.0005 0.0010 0.000 0.000 
1 c3-Dimethylcyclohejiane N8 0.0004 0.0008 0.000 0.000 
3-Methylbeptane 18 0.0321 0.0671 0.016 0.016 
Ic3t3-Trimethylcyckipenlane N8 0.0341 0.0701 0.017 0.017 
3-ElhyIhexane 18 0.0008 0.0017 0.000 0.000 
1 1,4-DimethyIcyclohexane N8 0.0131 0.0269 0.007 0.007 
U-Diraelhytcydobexane N8 0.0069 0.0142 0.003 0,003 
3c-Ethylniethylcyct open lane N8 0.0005 031010 0.000 0.000 
3t-Elhylmethylcyclopentane N8 0.0010 0.0021 0.001 0.001 
2t-EthyhnethylcyclopenlBne N8 0.0010 0.0021 0.001 0.001 
1,1 -Mefliytelhylcyclopeniane N8 0.0016 0.0033 0.001 0.001 
2,2,4-Trimethylbexane 19 0.0007 0.0017 0.000 0.000 
1 t,2-DimelhylcyclohexHne N8 0.0099 0.0203 0.005 0.005 
1 t,3-Dimethylcyclohexane N8 0.0001 0.0002 0.000 03)00 
UnknownC7s U7 0.0004 0.0007 0.000 0.000 
n-Oclane P8 0.0813 0.1700 0.043 0.043 
1 c,4-Dimethylcyclohexane N8 0.0051 03)105 0.003 0.003 
i-Propylcyclopentane 18 0.0008 0.0017 0.000 0.000 
2,4,4-Trimethylhexane 19 0.0003 0.0007 0.000 0.000 
2 A3,4-Telramethylpentane 19 0.0004 0.0009 0.000 0.000 
2,3,4-Trimethylhexane 19 0.0011 0.0026 0.001 0.001 
lc,2-Dini ethyl cyclohexane N8 0.0027 0.0056 0.001 0.001 
1,1,4-Trimethylcycloheiiane N9 0.0106 0.0245 0.005 0.005 
2,2,3-TrimelfyIbexaiie 19 0.0041 0.0096 0.002 0.002 
2,4-Dimelhylheplane 19 0.0018 0.0042 0.001 0.001 
Elhylcyelohexane N8 0.0049 0.0101 03)02 0.002 
n-Propyicyclopeniane N8 0.0022 0.0045 0.001 0.001 
1 c.3c,5-Trimelhylcyclohexane N9 0.0005 0.0012 0.000 0.000 
1,1,3-Trimethylcyclobexaiie N9 0.0009 0.0021 0.000 0.000 
Elhylbenzene 18 0.0045 0.0088 0.002 0.002 
1 c,2t,4l-Trimethylcyctohexane N9 0.0009 0.0021 0.001 0.001 
2,3 -Dim ethylbeplane 19 0.0002 0.0005 0.000 0.000 
13-Dimelby(benzene (m-Xylene) A8 0.0202 0.0393 0.008 0.008 
1,4-Dnnethylbenzene (p-Xylene) A8 0.0070 0.0136 0.003 0.003 
3,4-Dimeihyl heptane 19 0.0002 0.0005 0.000 0.000 
3,4-Dimethylheptane (2) 19 0.0004 0.0009 0.000 0.000 
4-Methyloctane 19 0.0024 0.0056 0.001 0.001 
2-Methytoctane 19 0.0023 0.0054 0.001 0.001 
1 c,2t,3-Trimetlo4cyclohexane N9 0.0003 0.0007 0.000 0.000 
3-Ethylhq)tane 19 0.0007 0.0017 0.000 0.000 

EMPACT Analytical Systems, Inc 
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3-Methytoctane W 0.0027 0.0063 0.002 
3,3-Dietbytpentane 19 0.0002 0.0005 0.000 
1,2-Dimethylbenzene (o-Xytene) A8 0.0058 0.0113 0.002 
i-Butyicyclopenlane N9 0.0019 0.0044 0.001 
UnknownCSs US 0.0008 0.0017 0.000 
n-Nonane P9 0.0083 0.0195 0.005 
1,1-Metbylelhylcydohexane N9 0.0012 0.0028 0.001 
i-Propylbenzene A9 0.0007 0.0015 0.000 
i-Propylcyclohexane N9 0.0005 0.0012 0.000 
2,4-Dimetbyloctane 110 0.0004 0.0010 0.000 
n-Bulylcyclopenlane N9 0.0010 0.0023 aooi 
3,3-Diroelhyloclane 110 0.0002 0.0005 aooo 
n-Propylbaaene A9 0.0008 0.0018 0.000 
3-Melhyl-S-eihylheptene 110 0.0008 0.0021 0.000 
1 J-Methylelhylbenzenc A9 0.0013 0.0029 0.001 
1,4-MethylEthyIbenzene A9 0.0003 0.0007 0.000 
1,3.5-Trimelhyfbenzcne A9 0.0014 0.0031 aooi 
5-Methybionane 110 0.0005 0.0013 0.000 
1,2-MethylethyIberaene A9 0.0009 0.0020 aoot 
2-Methylnonane 110 0.0002 0.0C05 0.000 
3-Efliyloctane no 0.0003 0.0008 0.000 
3-Methylaonane 110 0.0007 0.0018 aooo 
t-Butylbenzene A10 0.0022 0.0054 0.001 
i-Butyfcyctohexane NIO 0.0003 0.0008 0.000 
UnknownC9s U9 0.0036 0.0085 0.002 
a-Decane PIO 0.0033 a0086 0.002 
1,23-TrimethyIbenzene A9 0.0017 0.0037 aooi 
1,3-Meihyl-i-propyIbenzene AIO 0.0009 0.0022 0.001 
1,4-Methyl-i-propytbenzene AIO 0.0004 03)010 0.000 
Sec-Butykyclohcxane AIO 0.0010 0.0026 aooi 
I ,2-Methyl-i-propyibemcne AIO 0.0004 OJOOIO aooo 
1,4-Melhyl-n-propylbenzene AIO 0.0003 0.0007 0.000 
1,2-Melhyl-n-propylbenzene AIO 0.0003 0.0007 0.000 
1,4-Dimelhyl-2-elhylbenzene AIO 0.0006 0.0015 0.000 
1 J-Dimetbyl-4-elhylbenzene AIO 0.0005 0.0012 0.000 
1 J-Dimethyl-3-cthyIbenzene AIO 0.0006 0.0015 0.000 
1,4-Melhyl-t-butylbenzene All 0.0003 03)008 0.000 
UnknownCtOs U10 0.0018 0.0047 aooi 
n-Umlecane PI I 0.0032 0.0092 0.002 
5-Methylindan All 0.0004 0.0010 0.000 
1,4-Di-i-propylbenzene All 0.0004 0.0012 aooo 
n-Dodecane PI2 0.0035 0.0109 0.003 
1 ,2,4-Trielhylbenzene AI2 0.0009 0.0027 0.001 
n-Tridecane P13 0.0023 0.0078 0.002 
n-Tetndecane P14 0.0012 0.0044 0.001 
n-Pentadecane PIS 0.0006 0.0023 0.001 
TOTAL 100.00000 100.00000 25.4518 

BTEX COMPONENTS 
BENZENE 
TOLUENE 
ETKYLBENZENE 
XYLENES 
TOTALBTEX 

MOLE% WT% 
1.6404 2.3461 
0.3471 0.5856 
0.0045 0.0088 
0.0330 0.0642 
2.0250 3.0047 

BTVJ @ 14.650 
LOW NET DRY REAL: 2715.3 Ad 

NET WET REAL : 2867.8 ltd 
HIGH GROSS DRY REAL: 2938.3 ltd 

GROSS WET REAL: 2888.9 Act 
NET DRY REAL: 18893.88 b 
GROSS DRY REAL: 20447.4 /lb 

RELATIVE DENSITY (AIR=1): 
icalc: gpasm2145 A TP-n̂ umAtaFt COMPRESSIBILITY FACTOR : 
7DETAKED HYDROCARBOS AXALrS&HJ mil. ASTMD&m 
THIS DATA HAS BEES ACQUIRED THROUGH APPUCATtOS OF CURRSSTSrATtA)F.THRARTAHALTnCAL TECHMQUE! 
THEUSB OPTWSJNPURltATHlHISYHBRBSPOH&BUTY OF THE USER. EMPACTANALYTICAL SYSTEMS.ASSUMESKO 
RESPOSSIBUTYFOR ACCURACY OFTHE REPORTED INFORMATION NOR AS)-CONSEQUENCES OF TTS APPUCATIOS' 

0.002 
0.000 
0.002 
0.001 
0.000 
0.00S 
0.001 
0.000 
aooo 
0.000 
0.001 
aooo 
aooo 
aooo 
aoot 
aooo 
aooi 
aooo 
0.001 
0.000 
0.000 
o.ooo 
0.001 
0.000 
0.002 
0.002 
0.001 
0.001 
aooo 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.002 
0.000 
0.000 
0.003 
0.001 
0.002 
03)01 
0.001 

25.3901 

14.730 
2730.1 ltd 
2682.6 ltd 
2954.3 Ad 
2902.9 ltd 

18998.9 Ob 
20559.1 Ab 

1.8847 
0.98613 
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January 5,2012 

Bill Barrett Corp 
1099 18th Street, Ste 2300 
Denver, CO 80202 

Attn: Peg Young 

RE: Request for Resample 
EMPACT Project # 201112170-04 

Lease Name / Description: BTR16-26-36; VAPOR GAS 
Lease #: 
Cylinder#: 0940 
Sample By: GALE MCENDREE 
Sample Date: DECEMBER 21,2011 - DECEMBER 22,2011 

£3 Cylinder did not contain enough sample to analyze. 

• Cylinder Leaking. 

Q Cylinder contained two phase samples. 

[~~l Cylinder contained water. 

|~1 Sample shows more than 0.1 % Oxygen / Argon 

Comments: SAMPLE FOR EMISSIONS TEST 2 OF 2 

If you have any questions, please contact 303-637-0150 or 
burl.mcendree@emoactanalvtical.com 

Sincerely, 
Burl McEndree 
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Volume Report 

Meter -28-36 BTR13-26-36 BTR 
12/13/2011 09:00:00 To 12/17/2011 09:00:00 

Last Data Available 

Formation 
Location 
OP Center Code 
Meter# 
Meas. Op 
Pumper ID 
Log. Int. (Mine) 
Temp. BaBe (Dag F) 
MeterTube ID(in) 
DP F. Scale (in. H20) 
DCF 
Spec. Gravity 
DtvBTU/CF 

Day Beginning 
12/14/2011 
12/15/2011 

-26-36 BTR 

60.0 
2.0870 

30 
1.000000 
1.091200 
1434.90 

DP 
H20 

Contract Hour 
Manufacturer 
Lease Op 
Meas Tech ID 
SiteLaL (Deg) 
Press.Base (PSI) 
Orifice Ola. (in) 
SPF. Scale (PSIA) 

C02 (Mol %) 
Sat BTU/CF 

0.0 
0.0 

SP 
PSIA 

'12.3 
12.3 

Temp 
F 

30.1 
25.2 

9 
CFX 

14.7300 
1.8459 

100 

0.65000 
1409.90 _ 

"Flow Time 

SerialNum 
Transporter 
Foreman ID 
Bev.(FLASL) 
Aim Press.(PSI) 
Measurement Basis 
Mat.- Type - Loc 

N2 (Mol %) 
Lbs H2Q/MMCF 

Volume 
MCF/1NT 

12.3000 
27A0 
SSU 

18.77000 
0.00 

MMBTU 
/INT 

2.49 
4.15 

0.112 
1.173 

0.16058 
1.68295 

6 Jan 2012 04:52 PM Page 1 



Volume Report 

Meter-26-36 BTR16-26-36 BTR 
12/18/201110:00:00 To 12/23/201110:00:00 

Last Data Available 

Formation 
Location 
OP Center Code 
Meter# 
Meas. Op 
Pumper ID 
Log. Int (Mins) 
Temp. Base (Deg F) 
MeterTube IDfin) 
DP F. Scale (in. H20) 
DCF 
Spec. Gravity 
DrvBTU/CF 

Day Beginning 
12/20/2011 
12/21/2011 

-26-36 BTR 

60.0 
2.0670 

30 
1.000000 
1.884700 
2954.30 

DP 
H20 
0.2 
0.1 

Contract Hour 
Manufacturer 
Lease Op 
Meas Tech ID 
Site Lat. (Deg) 
Press.Base (PSI) 
Orifice Dia. (in) 
SPF. Scale (PSIA) 

C02 (Mol %) 
Sat 8TU/CF 

10 
CFX 

14.7300 
1.8459 

100 

0.28000 
2902.80 

SP 
PSIA 
12.3 
12.3 

Temp 
F 

35.2 
30.6 

Flow Time 
(hre) 
2.18 
3.96 

Serial Num 
Transporter 
Foreman ID 
Elev. (Ft. ASL) 
Atm Press.(PSI) 
Measurement Basis 
Mai- Type-Loc 

N2 (Mol %) 
Lbs H20/MMCF 

Volume 
MCF/1MT 

2.197 
2.353 

12.3000 
27A0 
SSU 

6.85000 
0.00 

MMBTU 
/INT 

6.49193 
6.95305 

6 Jan 2012 12:16 PM Page 1 



13-26-36 BTR - Vapor Analysis - Runl 
Sample Date: 12/15/2011 @ 9:00am 

Component MoleFrBC. LMJMTOI MW VOC ; 
HeBum 0.0000 0 4.00 0.00 
Oxygen 4.9000 0.04% 322)0 1.59 
C02 02)800 0.0065 44.01 0.29 
N2 18.7700 0.1677 28.02 5.28 
Methane 37.5799 0.376799 162)4 62)3 
Ethane 12.5343 0.126343 30.07 3.77 
Propane 10.5843 0.105843 44.08 4.67 4.67 
Isobutane 2.3801 02)23801 88.12 1.38 1.38 
rvButane 52044 0.055044 58.12 3.20 3.20 
leopentane 2.1098 0.021098 72.16 1.52 1.52 
n-Pentane 2.4331 0.024331 72.15 1.76 1.76 
Cydopenlana 0.1095 0.001095 70.13 0.08 0.08 
ihHeane 0.7430 0.00743 86.18 0J64 0.64 
Cydohexane 0.1331 0.00133 84.16 0.11 0.11 
Other Hexanes 1.0133 0.01013 85.00 02)8 0.88 
Heptanes 02623 0.002623 100.20 026 0.26 
Methycydohexane 02)516 0.00052 98.18 0.05 0.05 
22.4 Trimethylpentane 0.0001 0.00000 114.22 02)0 0.00 
Benzene 0.1255 0.00126 78.11 0.10 0.10 
Totuene 0.0235 0.000235 92.14 0212 0.02 
Ethyl benzene 0.0003 0.000003 108.17 02)0 0.00 
Xylenes 0.0023 0.000023 106.17 0.00 02)0 
C8+ Heavies 0.0288 0.000288 1202)0 02)3 0.03 
Alcohols 0.0008 0.000008 88.80 0.00 0.00 

100.0000 1.000 '  J't:  : • ' •  i  31.62 14.69 

Percentage of Vapors thai are VOC 46.4696 
Percentage of VOGs that are HAP 5.1996 

Volume of vapor (mcf) 0.112 Btu/scf 1307.1 
Corrected volume (mcf) 0.085 Annual savings ($) $181.68 
Vapor temp (F) 30.1 
Vapor pressure (psl) 12.3 
Volume of vapor (mscf) 0.0B 
VOC (Ib/hr) 0.133 
HAPs (Ib/hr) 0.007 



13-26-36 BTR - Vapor Analysis - Run2 
Sample Dale: 12/16/2011 @ 9:00am 

Component Moto.% , Motor rat* IbMJHTWl MW VOC 
Helium 0.0000 0 4.00 020 
Oxygon S.1S00 02515 32.00 125 
C02 0.4800 0.0048 4421 021 
N2 19.1500 0.1916 28.02 527 
Mefhans 292934 0292934 1624 4.70 
Ethana 10.1402 0.101402 30.07 3.05 
Pmpana 10.0428 0.100428 44.09 4.43 4.43 
Isobutara 2.7382 0.027382 88.12 129 1.59 
n-Bularra 7.0522 0.070522 58.12 4.10 4.10 
Isopentane 3.4579 0.034579 72.15 229 2.49 
n-Pantane 4.5892 0245892 72.15 3.31 3.31 
Cydopentane 02846 0202846 70.13 0.19 0.19 
n-Haxane 22971 0222971 86.18 1.98 128 
Cydohsxane 0.4783 0,00478 84.16 0.40 0.40 
Other Kexanes 2.7343 0.02794 8520 228 228 
Heptanes 1.1720 021172 10020 1.17 1.17 
Mathycydohexane 02483 0.00248 98.18 024 0.24 
22.4 Trimalhylpentane 0.0005 0.00001 11422 020 0.00 
Banana 02826 0,00383 78.11 020 0.30 
Tohiane 0.1068 0.001 OSS 92.14 0.10 0.10 
Elhytbenzane 0.0011 0200011 108.17 0.00 0.00 
Xylenes 02092 0.000092 106/17 0.01 0.01 
C8+ Heavies 0.1619 0.001519 12020 0.18 0.18 
Alcohols 0.0014 0200014 5820 0.00 0.00 
\ 100.0000 1200 ' • •* I--' 3725 22.88 

Percentage of Vapors Ihat are VOC 60.4456 
Percentage of VOCs that ana HAP 10.4496 

Volume of vapor (mcf) 1.173 Btu/scf 1613.1 
Corrected volume (mcf) 0285 Annual savings ($) $2248.18 
Vapor temp (F) 63.2 
Vapor pressure (psi) 122 
Volume of vapor (mscf) 0.73 
VOC (Ib/hr) 1.849 
HAPs (Ib/hr) 0.193 



16-26-36 BTR - Vapor Analysis - Runl 
Sample Date: 12/20/2011 @ 9.-00 am 

Component Mete Free. LWLb-mei MW VOC 
Hefium 0.0000 0 440 800 
Oxygen 1.3000 0413 32.00 0.42 
C02 0.2800 04028 4441 812 
N2 64500 04885 2802 142 
Methane 194821 0.182621 1644 349 
Ethane 8.0933 0480933 3047 2.43 
Propane 8.6576 0.0B8S76 4449 342 3:82 
Isobulane 24565 0426S6S 58.12 144 1.54 
ivButarte 84924 0.082924 58.12 442 4.82 
Isopentans 64148 0.083149 72.15 448 4:56 
n-Pentane 114210 0.11321 72.15 817 817 
Cychspmtane 04861 0.006981 70.13 849 0.49 
n-Haxane 84880 0.08666 86.18 7.47 7.47 
Cydohexww 14466 041647 84.16 1.39 149 
Other Hexanes 64571 048657 85.00 743 7.53 
Heptanes 34617 0438617 10040 347 3.87 
Malhycydohexane 0.7490 040749 96.18 0.74 0.74 
2,2,4 Trtmethylpsntane 04012 0.00001 11442 O.O0 0.00 
Benzene 14404 041640 7811 148 148 
Totusne 04471 0403471 92.14 042 042 
Shy) benzene 04045 0.000045 10817 040 0.00 
Xylenes 0.0330 0.00033 106.17 0.04 0.04 
C8+ Heavies 0.4669 0.004669 12040 046 0.56 
Alcohols 00026 0.000026 5880 040 0.00 

100.0000 1.000 54.57 46.58 

Percentage of Vapors thai are VOC 
Percentage of VOCs that are HAP 

Volume of vapor (mcf) 2.197 
Corrected volume (mcf) 2.004 
Vapor temp (F) 35 4 
Vapor pressure (psi) 123 
Volume of vapor (mscf) 1.76 
VOC (Ib/hr) 9.002 
HAPs (Ib/hr) 1.761 

1.3796 
1.56* 

Btu/scf 2715.3 
Annual saving ($) $7,403.20 



16-26-36 BTR - Vapor Analysis - Run2 (analysis from Runl was used) 
Sample Date: 12/20/2011 <§> 9:00 am 

Component Mole% Mole Free; UAb^nol MW VOC 
Helium 0.0000 0 4.00 0.00 
Oxygen 13000 0313 32.00 0.42 
0O2 02800 03028 4431 0.12 
N2 63500 0.0685 28.02 132 
Methane 192621 0.192621 16.04 339 
EOune 63933 0.080933 3037 2.43 
Propane 8.8576 0.086576 44.09 332 3.82 
I80but9!8 2.6565 0.02656S 58.12 1.54 1.54 
n-Butans 82924 0.082924 58.12 432 4.82 
laopenlana 63140 0.083149 72.16 436 436 
rv-Pentane 11.3210 0.11321 72.15 8.17 6.17 
Cyctopentane 03981 0.008961 70.13 049 0.49 
n-Hexane 83860 038866 66.16 7.47 7.47 
Cydohexane 13466 0.01647 84.16 1.39 1.39 
Other He xanes 63571 0.06857 85.00 733 7.53 
Heptanes 33617 0.038617 100.20 337 337 
MethycvcMuxane 0.7490 030749 98.18 0.74 0.74 
22.4 Trfmethylpenlsne 03012 030001 11422 030 0.00 
Benzene 13404 031640 76.11 128 128 
Toluene 03471 0303471 92.14 032 0.32 
Ethyftenzene 03045 0300045 108.17 030 0.00 
Xylenes 03330 03(8)33 108.17 0.04 0.04 
C8+Heavies 0.4869 0304889 120.00 0.56 036 
Alcohols 0.0026 0.000028 58.80 030 0.00 

1(8)3000 1.000 54.57 46.58 

Percentage of Vapors that are VOC 
Percentage of VOCs Out are HAP 

Volume of vapor (mcf) 2.3S3 
Corrected volume (mcf) 2.146 
Vaportemp(F) 30.6 
Vapor pressure (psi) 12.3 
Volume of vapor (mscf) 130 
VOC(lb/hr) 9.730 
HAPs (Ib/hr) 1.903 

.37% 
1.56% 

Btu/scf 2715.3 
Annual savings ($} $7,928.87 
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Attachment C 

UP TUB V2.0 Calculation Report— Developed by OB Robinson a Associates Ltd. 2012.01.2d 

Project setup information 

Project Pile 
Flowsheet Selection 
Calculation Method 
Control Efficiency 
Known Separator stream 
Entering Air Composition 

S:\359S01_Bill_Barrett_Cosp\Oteh Tanks\Consent Decrae\Bniaaion Quantification Projec 
Oil Tank with Separator 
EVP Distillation 
100.0% 
Low pressure Oil 
Mo 

Piled Mama : Ottah 
Well Mama > 14JC-22-46 DAB 
Well ZD a 41.6 BSD 
Permit Dumber t Buisslon Evaluation Run 1 
Date : 2011.07.13 

Data Input 

Separator Pressure 
Separator Temperature 
Ambient Pressure 
Ambient Teaperature 
C10* 80 
C10* MM 

54.00tpsigl 
180.00[P] 
11.70 tpsia] 
160.00[P] 
0.7660 
168.76 

— Low Pressure Oil 
Mo. Component mol % 
1 H2S 0.0000 
2 02 0.0000 
3 C02 0.0000 
4 H2 0.0314 
5 CI 0.1516 
6 C2 0.1458 
7 C3 0.1890 
8 1-C4 0.0711 
9 n-C4 0.2006 
10 1-C5 0.1268 
11 n-CS 0.5494 
12 C6 10.5394 
13 C7 17.9211 
14 C8 12.9938 
15 C9 10.5553 
16 C10* 32.0221 
17 Sensene 1.7973 
IB Toluena 1.9124 
19 B-Beniene 0.3854 
20 Xylenes 1.5340 
21 n-C6 S.S074 
22 224Trimetbylp 0.2B61 

-- Sales Oil 
Production Rate t 41.6tbbl/day] 
Days of Annual Operation : 365 [days/year] 
API Gravity : 40.4 
Reld vapor pressure i 5.53tpsia] 

Calculation Results 

-- mission Summary — — 
Item uncontrolled Uncontrolled 

page 1 



Attachment C 

SU TDK V2.0 Calculation Report— Developed by OB Robinson a Associates Ltd. 2012.0X.3fi 

Iton/yr] [Ib/br] 
Total BAPa 0.610 0.130 
Total BC 2.729 0.023 
VOCe, C2+ 2.544 0.501 
VOC8, C3+ 2.413 0.5S1 

Qneontrollad Recovery Znfo. 
Vbpor 99.3100 xlB-3 tBSCTOl 
BC vapor 91.8600 xlS-3 (BBCTO) 
GOR 2.39 [SCF/bbll 

Emission Composition ...... 
Ko uncontrolled Uneon trolled 

Iton/yr] tlb/brl 
1 B2 0 0.000 0.000 
2 02 0.000 0.000 
3 C02 0.000 0.000 
4 H2 0.101 0.023 
5 CI 0.105 0.042 
e C2 0.131 0.030 
7 C3 0.105 0.024 
e 1-C4 0.026 0.006 
9 n-C4 0.056 0.013 
10 1-C3 0.021 0.005 
11 n-C5 0.072 0.016 
12 C6 0.665 0.152 
13 C7 0.559 0.120 
14 C8 0.190 0.043 
15 C9 0.076 0.017 
16 C10+ 0.033 0.000 
17 Baaaena 0.000 0.010 
10 Toluene 0.037 0.000 
19 B-Beuceue 0.004 0.001 
20 Xylenes 0.013 0.003 
21 n-Cfi 0.467 0.107 
22 224Trimethylp 0.000 0.002 

Total 2.029 0.646 

.. Stream Data 
HO. ̂  inyynfTit UN LP Oil Plash Oil Bale Oil Plaah Oai a Has Gas Total Omissions 

BOl % uol % mol % mol t sol % mol % 
1 B28 34.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 002 44.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 B2 20.01 0.0314 0.0090 0.0090 7.5095 0.0000 7.5095 
5 CI 16.104 0.1516 0.0827 0.0027 24.0510 0.0000 24.0510 
6 C2 30.07 0.1450 0.1200 0.1200 9.1130 0.0000 9.1130 
7 C3 44.10 0.1090 0.1792 0.1752 4.9039 0.0000 4.9839 
0 1-C4 58.12 0.0711 0.0606 0.0606 0.9251 0.0000 0.9251 
9 n-C4 50.12 0.2006 0.1954 0.1954 2.0058 0.0000 2.0056 
10 1-C5 72.15 0.1260 0.1254 0.1254 0.5975 0.0000 0.5975 
11 n-C5 72.15 0.5494 0.5450 0.5450 2.0921 0.0000 2.0921 
12 C6 86.16 10.5394 10.5220 10.5220 16.5610 0.0000 16.5610 
13 C7 100.20 17.9211 17.9300 17.9300 12.0522 0.0000 12.0522 
14 CO 114.23 12.9930 13.0209 13.0209 3.5861 0.0000 3.5061 
15 C9 120.20 10.5553 10.5020 10.5020 1.2913 0.0000 1.2913 
16 C10+ 160.76 32.0221 32.1132 32.1132 0.4102 0.0000 0.4102 
17 Benaene 78.11 1.7973 1.7963 1.7963 2.1482 0.0000 2.1482 
10 Toluene 92.13 1.9124 1.9155 1.9155 0.8501 0.0000 0.8501 
19 B-Beaaeae 106.17 0.3054 0.3663 0.3063 0.0718 0.0000 0.0710 
20 Xylenes 106.17 1.5340 1.5377 1.5377 0.2591 0.0000 0.2591 
21 n-C6 06.10 0.5874 0.5795 0.5795 11.3365 0.0000 11.3365 
22 224Trimetbylp 114.24 0.2861 0.2065 0.2065 0.1540 0.0000 0.1540 

HN 121.50 121.60 121.60 59.17 0.00 59.17 
Stream Hole Ratio 1.0000 0.9971 0.9971 0.0029 0.0000 0.0029 
Beating value [BT0/SCF1 3153.10 0.00 3153.10 
Oao Gravity [Gas/Air] 2.04 0.00 2.04 
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Attachment C 

nr nunc V2.0 Calculation Report— Davalopad by OS Robinson ( Associates U4. 2011.01.26 

Bubble Ft. « 100F [peia] 
KVF • 100F tpsia] 
Spec. gravity • 100F 

10.68 6.44 6.44 
3.76 3.34 3.34 
0.694 0.694 0.694 

page 3 



Attachment C 

ESP UK V3.0 Calculation Report— Developed by OB Robinson & Associates Ltd. 2011.01.36 

Project Setup intonation * 

6i\3S9601_Bill_Barrett_Corp\Utah TanksXConaent Decree\Bnlaaion Quantification Projec Project Pile 
Flowsheet Selection 
Calculation Method 
Control Efficiency 
Known Separator stream 
Entering Air Composition 

Filed Mama 
ttall Same 
well ID 
Permit Dumber 
Date 

i Oil Tank with Separator 
i HOP Distillation 
s 100.0% 
i bow Pressure oil 
t No 

s Utah 
« 142-22-46 DLB 
I 59.7 BOD 
i amission Evaluation Ron 2 
I 2011.07.19 

Data Input 

Separator Pressure 
Separator Temperature 
Ambient Pressure 
Ancient Temperature 
C10* 88 
CIO* KM 

54.00 [palp] 
180.00[Fl 
11.70[pala] 
160.00(F) 
0.7660 
168.76 

bow Pressure oil —-— 
HO. Component mol % 
1 B2S 0.0000 
2 02 0.0000 
3 C02 0.0000 
4 H2 0.0314 
5 CI 0.1516 
6 C2 0.1458 
7 C3 0.1890 
8 1-C4 0.0711 
9 n-C4 0.2006 
10 i-CS 0.1268 
11 n-C5 0.5494 
ia C6 10.5354 
13 C7 17.9211 
14 C8 12.9938 
15 C9 10.5553 
16 C10* 32.0221 
17 Bensene 1.7973 
18 Toluene 1.9124 
15 B-Bensene 0.3854 
20 Xylene e 1.5340 
21 n-C6 8.5874 
22 224Trlaethylp 0.2861 

Sales Oil 
Production Bate 
Days of Annual Operation 
AFX Oravity 
Raid vapor Pressure 

i 39.7 (bbl/day] 
t 365 [days/year) 
t 40.4 
3 5.53 (pale) 

Calculation Results 

-- Emission Sisaaery 
Item uncontrolled uncontrolled 
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1U TASK V2.0 Calculation Report--

AttachmentC 

- Developed by SB Robinson s Associates x>td. 2012.01.3ff 

(ton/yrl flb/hr] 
Total BAPS 0.880 0.201 
Total BC 3.918 0.894 
VOCs, C2+ 3.891 0.834 
voca, a* 3.463 0.791 

uncontrolled Recovery Xnfo. 
Vapor 142.9200 ZlB-3 (MSC9D1 
BC vapor 131.8200 XlK-3 (H8C9D) 
OOR 3.39 CaCF/bbl] 

Emission Composition 
Bo Component uncontrolled uncontrolled 

Iton/yrJ Ilb/hr) 
1 B2B 0.000 0.000 
2 02 0.000 0.000 
3 C02 0.000 0.000 
4 82 0.144 0.033 
S CI 0.285 0.061 
ff C2 0.186 0.043 
7 C3 0.151 0.034 
a i-C4 0.037 0.008 
9 n-C4 0.000 0.018 
10 i-CS 0.030 0.007 
11 n-C5 0.104 0.024 
12 C6 0.955 0.218 
13 C7 0.002 0.103 
14 CB 0.273 0.062 
19 C9 0.109 0.025 
IE C10+ 0.048 0.011 
17 Bwnvnnn 0.115 0.026 
18 Toluene 0.O54 0.012 
19 B-Benaene 0.005 0.001 
30 xylenes 0.019 0.004 
21 n-CC 0.670 0.153 
22 224Trimetbylp 0.012 0.003 

Total 4.061 0.927 

-- Stream Data 
Be. Component MB IfP Oil Flash Oil Sale Oil Plash Gaa W8S Gaa Total Smissiona 

ool % ool % •el % tool % •el % •el % 
1 B2S 34.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 002 44.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 82 28.01 0.0314 0.0098 0.0098 7.5095 0.0000 7.5005 
5 CI 15.04 0.1516 0.0827 0.0827 24.0510 0.0000 24.0510 
6 C2 30.07 0.1458 0.1200 0.1200 9.1130 0.0000 9.1130 
7 C3 44.10 0.1890 0.1752 0.1752 4.9839 0.0000 4.9839 
8 1-C4 58.12 0.0711 0.0686 0.0586 0.9251 0.0000 0.9251 
9 »-C4 58.12 0.2006 0.1954 0.1954 2.0058 0.0000 2.0058 
10 1-C5 72.15 0.1268 0.1254 0.1254 0.5975 0.0000 0.5975 
11 n-CS 72.15 0.5494 0.5450 0.5450 2.0921 0.0000 2.0921 
12 CB 86.16 10.5394 10.5220 10.5220 16.5610 0.0000 16.5610 
13 C7 100.20 17.9311 17.9300 17.9380 12.0522 0.0000 12.0522 
14 CO 114.23 12.9938 13.0209 13.0208 3.5861 0.0000 3.5051 
15 C9 128.28 10.5553 10.5020 10.5820 1.2913 0.0000 1.2913 
16 C10+ 160.76 32.0221 32.1132 32.1132 0.4102 0.0000 0.4102 
17 Bansana 78.11 1.7973 1.7963 1.7963 2.1483 0.0000 2.1482 
18 Toluene 92.13 1.9124 1.9155 1.9159 O.BSOl 0.0000 0.8501 
19 1-Buiau 106.17 0.3554 0.3863 0.3863 0.0718 0.0000 0.0718 
20 Xylenes 106.17 1.5340 1.5377 1.3377 0.2591 0.0000 0.2591 
21 n-C6 86.18 8.5874 B.5795 8.5795 11.3365 0.0000 11.3365 
22 324Trim»thylp 114.24 0.2861 0.2865 0.2859 0.1569 0.0000 0.1548 

m 121.50 121.68 132.68 59.17 0.00 59.17 
Stream Mole Ratio 1.0000 0.9971 0.9971 0.0029 0.0000 0.0029 
Beating Value IBTU/SCP] 3153.18 0.00 3153.10 
Gas Gravity (Gas/Air) 2.04 0.00 2.04 
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Attachment C 

Btp TAHJC n.fl Calculation Keport— Developed by DB Robinson c Associates Ltd. J012.01.26 

Bubble Pt. O 100F [psia] 
RVP 0 10OF [psia] 
Spec. Gravity 0 100F 

10.68 6.44 6.44 
3.76 3.34 3.24 
0.694 0.694 0.694 
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Attachment C 

n> Tans va.O Calculation Report— Developed by DB Robinson c Associates Ltd. 2013.01.24 

Project Setup Information 

Project Pile 
Flowsheet Selection 
Calculation Method 
Control Efficiency 
Known Separator Stream 
Entering Air Composition 

t K«\339601_BH.l_Barrett_Corp\Utah Tanks\Conse 
i Oil Tank with Separator 
t EVP Distillation 
s 100.0% 
> Low Pressnre Oil 
i Ho 

it Decrea\Bmisaian Quantification Projec 

Piled lam t Utah 
Nell Brute i 13-26-36 BTR 
well ZD < 71.8 BPD 
Permit Humber > Heisslon Evaluation Hi m 1 
Date i 2012.01.11 

Data Kaput 

Separator Pressure 
Separator Temperature 
Ambient Pzaasure 
Ambient Temperature 
C10+ SO 
C10* tSK 

75.00 Ipsigl 
160.00(P] 
12.30 (peia] 
160.00(P) 
0.7690 
164.42 

— Low Pressure oil 
Ho. Component mol % 
1 H28 0.0000 
2 02 0.0000 
3 C02 0.0036 
4 H2 0.0099 
5 CI 0.2565 
6 C2 0.1312 
7 C3 0.1905 
8 1-C4 0.0976 
9 n-C4 0.3004 
10 1-C5 0.2331 
11 n-C5 0.6800 
12 C6 6.0884 
13 C7 14.2472 
14 CO 12.2752 
15 C9 10.6080 
16 C10+ 37.3223 
17 Benuene 1.4009 
IS Toluene 3.6792 
19 B-Bensene 0.4116 
20 Xylenes 2.9418 
21 n-C6 6.0435 
22 224Trlsethylp 0.2899 

-- Sales oil .............. ..... 
Production Rate > 71.8tbbl/day] 
Days of Annual Operation : 365 (days/year] 
API Gravity i 42.1 
Raid Vapor Pressure : 5.B*[psia] 

Calculation Results 

.. Emission Summary .......— 
Item uncontrolled Uncontrolled 
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Attachment C 

UP tUB V2.0 Calculation Report Developed by DB Robinson & Aasociatea Ltd. 3013.01. 24 

[tan/yr] (Ib/hr) 
Total we 0.830 0.189 
Total HC 4.256 0.972 
VOOa, C2+ 3.743 0.855 
VOCB, C3* 3.546 0.810 

Uncontrolled Recovery Zn£o. 
Vapor 172.6400 XlB-3 [KSCFB] 
HC Vapor 168.3700 XlB-3 IHSCVD] 
60S 2.40 [SCF/bbl] 

HHHW vwiywm.*wi 
HO Component Uncontrolled Uncontrolled 

Iton/yr) [lb/hr] 
1 H2S 0.000 0.000 
2 02 0.000 0.000 
3 C02 0.010 0.002 
4 H2 0.052 0.012 
5 CI 0.513 0.117 
6 C2 0.197 0.045 
7 C3 0.180 0.041 
e 1-C4 0.054 0.012 
9 n-C4 0.142 0.032 
10 i-C5 0.064 0.015 
11 U-C5 0.152 0.035 
13 C6 0.930 0.212 
13 C7 0.737 0.168 
14 Cfi 0.298 0.068 
IS C9 0.126 0.029 
14 C10* 0.030 0.007 
17 Booxaae 0.105 0.024 
18 Toluene 0.121 0.028 
19 8-Banrene 0.007 0.002 
20 xylenes 0.042 0.010 
21 n-c6 0.54S 0.124 
23 224Trimathylp 0.014 0.003 

Total 4.319 0.986 

Stream Data * * *. 
Ho. , Component MN LP Oil Flaeh Oil Sale Oil Flaeh oai 9 W6B Oaa Total amissions , Component 

ami % mol % mol % mol % mol % mol % 
1 H2S 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 0̂ 0000 0.0000 0.0000 0.0000 0.0000 
3 002 44.01 0.0028 0.0020 0.0020 0.2598 0.0000 0.2598 
4 H2 28.01 0.0099 0.0031 0.0031 2.2115 0.0000 2.2115 
S CI 16.04 0.2565 0.1377 0.1377 36.4637 0.0000 38.4637 
6 C2 30.07 0.1313 0.1070 0.1070 7.8984 0.0000 7.8984 
7 C3 44.10 0.1905 0.1759 0.1759 4.9002 0.0000 4.9002 
8 1-C4 58.12 0.0876 0.0844 0.0844 1.1107 0.0000 1.1107 
9 a-C4 58.12 0.3004 0.2922 0.2922 2.9348 0.0000 2.9348 
10 1-CS 72.15 0.2331 0.2305 0.2305 1.0705 0.0000 1.0705 
11 n-CS 72.15 0.6800 0.6743 0.6743 2.5277 0.0000 2.5277 
13 C6 86.16 8.8884 8.8746 8.8746 13.3239 0.0000 13.3239 
13 C7 100.20 14.2472 14.2631 14.2631 9.1378 0.0000 9.1378 
14 C8 114.23 12.27S2 12.3033 12.3033 3.2294 0.0000 3.2294 
IS C9 128.28 10.6080 10.6371 10.6371 1.2366 0.0000 1.2366 
16 C10+ 184.42 37.3223 37.4378 37.4378 0.1953 0.0000 0.1953 
17 Beniene 78.11 1.4009 1.4002 1.4002 1.6115 0.0000 1.6115 
18 Toluene 92.13 3.6792 3.6857 3.6857 1.5743 0.0000 1.5743 
19 B-Bensene 106.17 0.4116 0.4127 0.4127 0.0739 0.0000 0.0739 
20 Xylenes 106.17 2.9418 2.9495 2.9495 0.4781 0.0000 0.4781 
21 n-C6 86.18 6.0435 6.0386 6.0386 7.6126 0.0000 7.6126 
22 224Trlmethylp 114.24 0.2899 0.2903 0.2903 0.1493 0.0000 0.1493 

HK 131.27 131.52 131.52 51.93 0.00 51.93 
Stream Hole Ratio 1.0000 0.9969 0.9969 0.0031 0.0000 0.0031 
Heating Value CBTO/SCPJ 2848.85 0.00 2848.85 
Oaa Gravity {Sas/Air] 1.79 0.00 1.79 
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Attachment C 

E&F mat V2.0 Calculation Report Developed by OB Robinsoo I Associates Ltd. 3012.01.24 

Bubble Ft. 0 100F [psia] 
RVP e 100P [pela] 
Spec. Brevity a loop 

11.68 7.28 7.38 
3.39 2.97 2.97 
0.694 0.694 0.694 
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Attachment C 

B*P TMK V2.0 Calculation Report Developed by DB Robinson & Associates Ltd. 3013.01.24 

Project Setup Information 

Project pile t 
Flowsheet Selection > 
Calculation Method t 
Control Efficiency : 
Known separator Stream i 
Entering Air Composition i 

E j \339601_Bill_Barrett_Corp\trtab Tonka\Coneent Decree\Bnisaion Quantification Projec 
Oil Tank with Separator 
RVP Distillation 
100.0% 
Low Pressure oil 

Piled Hame i Utah 
Mali Name t 13-36-36 BTR 
Mil IB t 59.3 BPS 
Permit number i Emission Evaluation Run 3 
Date > 3013.01.11 

* Data input 

Separator Pressure 
Separator Temperature 
Ambient Treasure 
Ambient Temperature 
C10* SO 
CIO* tSR 

73.00Ipsig] 
161.00[P] 
13.30[pain] 
160.00 IP] 
0.7690 
184.43 

-- Low Pressure oil 
HO. DOl % 
1 83S 0.0000 
3 OS 0.0000 
3 C02 0.0028 
4 U2 0,0099 
S CI 0.2565 
6 C2 0.1313 
7 C3 0.1905 
8 1-C4 0.0876 
9 n-C4 0.3004 
10 1-C5 0.2331 
11 n-C5 0.6000 
13 CS 8.0084 
13 C7 14.2472 
14 CS 12.2753 
15 C9 10.6000 
16 C10* 37.3233 
17 Bensene 1.4009 
16 Toluene 3.6793 
19 B-Bensene 0.4116 
30 xylenes 3.9415 
31 n-C6 6.0435 
33 224Trlmethylp 0.2599 

-- Sales oil ......—— 
Production Rate i 39.3[bbl/day] 
Days of Annual Operation i 365 [days/year] 
API Gravity i 43.1 
Raid vapor Pressure > 5.84 [psial 

Calculation Results 

-- Emission Summary 
Item Uncontrolled Uncontrolled 
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BF tut V2.0 Calculation Report--

Attachment C 

- Developed by 08 Robinson & Associates Ltd. 2013.01.24 

Iton/yrl tlb/hr) 
Total SAPS 0.690 0.1S8 
Total 8C 3.504 0.800 
VOGB, C2+ 3.082 0.704 
VOCs, C3+ 2.919 0.66C 

Uncontrolled Recovery Info. 
vapor 142.1500 xlB-3 CMSCTO] 
BC vapor 138.640O xlB-3 dOCVD] 
QOR 2.40 [scr/bbi] 

Emission Composition 
So Uncontrolled uncontrolled 

Itan/yx] Ilb/br] 
1 838 0.000 0.000 
2 02 0.000 0.000 
3 C02 0.008 0.002 
4 82 0.042 0.010 
5 CI 0.423 0.097 
6 C2 0.163 0.037 
7 C3 0.148 0.034 
8 i-C4 0.044 0.010 
9 B-C4 0.117 0.027 
10 i-CS 0.053 0.012 
11 n-C5 0.125 0.029 
12 C6 0.766 0.175 
13 C7 0.607 0.139 
14 CB 0.245 0.056 
15 C9 0.104 0.034 
16 C10* 0.025 0.006 
17 Bensana 0.086 0.020 
18 Toluene 0.099 0.023 
19 B-Baaaena 0.005 0.001 
20 Xylenes 0.035 0.008 
21 n-C< 0.449 0.103 
22 224Trinetbylp 0.012 0.003 

Total 3.556 0.812 

.. stream Data 
HO. Component KM Z<P Oil Flash Oil Sale Oil Flash Oai I HAS Oas Total Emissions 

atol A mol % ami % •sol % mol % mol 4 
1 828 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 o.oooo 0.0000 0.0000 0.0000 0.0000 
3 C02 44.01 0.0028 0.0020 0.0020 0.2598 0.0000 0.2598 
4 82 28.01 0.0099 0.0031 0.0031 2.2125 o.oooo 2.2125 
5 CI 16.04 0.2565 0.1377 0.1377 38.4749 0.0000 38.4749 
6 C2 30.07 0.1312 0.1071 0.1071 7.8988 0.0000 7.8988 
7 C3 44.10 0.1905 0.1759 0.1759 4.8999 0.0000 4.8999 
8 i-C4 58.12 0.0876 0.0844 0.0844 1.1106 0.0000 1.1106 
9 n-C4 58.12 0.3004 0.2922 0.2922 2.9343 0.0000 2.9343 
10 i-CS 72.15 0.2331 0.3305 0.2305 1.0703 0.0000 1.0703 
11 n-C5 72.15 0.6800 0.6743 0.6743 2.5271 0.0000 2.5271 
12 C6 86.16 8.8884 8.8746 8.8746 13.3205 0.0000 13.3205 
13 C7 100.20 14.2472 14.2631 14.2631 9.1351 0.0000 9.1351 
14 ce 114.23 12.2752 12.3033 12.3033 3.2283 0.0000 3.2283 
IS C9 128.28 10.6080 10.6371 10.6371 1.2361 0.0000 1.2361 
16 C10* 184.42 37.3223 37.4377 37.4377 0.1952 0.0000 0.1952 
17 Bensens 78.11 1.4009 1.4002 1.4002 1.6111 0.0000 1.6111 
18 Toluene 92.13 3.6792 3.6857 3.6857 1.5738 0.0000 1.5738 
19 B-Bensene 106.17 0.4116 0.4126 0.4126 0.0738 0.0000 0.0738 
20 Xylenes 106.17 2.9410 2.9495 2.9495 0.4780 0.0000 0.4780 
21 n-C6 86.18 6.0435 6.0386 6.0386 7.6105 0.0000 7.6105 
22 224Trimethylp 114.24 0.2899 0.2903 0.2903 0.1492 0.0000 0.1492 

m 131.27 131.52 131.52 51.93 0.00 51.93 
Strean Hole Ratio 1.0000 0.9969 0.9969 0.0031 0.0000 0.0031 
Beating Value [BTO/SCF] 2848.36 0.00 2848.36 
Gas Gravity [Gas/Air] 1.79 e.oo 1.79 
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Attachment C 

m an va.o calculation Report-— Devalqad by OB Roblnaon a Associates Ltd. 

Bubble Pt. • 100P (pels! 11.68 7.18 7.28 
BVP 9 100P (pels] 3.59 2.98 2.98 
Spec* Gravity 9 100P 0.694 0.694 0.694 

2012.01.24 
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Attachment C 

B&p TMK V2.0 Calculation Report Developed by DB Robinson t Associates U4. 2012.01.26 

Project Setup Information 

Project Pile t 
Flowsheet Salaction > 
Calculation Method i 
Control Efficiency : 
Known separator Stream i 
Entering Air Composition : 

Z:\359601_Bill__Berrett_Corp\Dtah Tanks\Coiisent Decree \Baission Quantification Projec 
Oil Tank with Separator 
EVP Distillation 
100.0% 
Low Pressure oil 

Piled Hams : Utah 
dell Hams : 16-26-36 BTR 
Well XD t OS.6 BPD 
Permit number > Emission Evaluation Run l 
Date t 2012.01.11 

Data input 

Separator Pressure 
Separator Tempera tore 
Ambient Pressure 
Ambient Temperature 
C10+ so 
C10+ XW 

54.00Ipsig] 
175.00 IP] 
12.30Ipaia] 
160.00[Pi 
0.7710 
177.78 

-- Low Pressure oil 
M. Component BtOl % 
1 B2S 0.0000 
2 02 0.0000 
3 C02 0.0098 
4 N2 0.0000 
3 CI 0.2166 
6 C2 0.1074 
7 C3 0.1562 
8 1-C4 0.0707 
9 n-C4 0.2527 
10 i-C5 0.1393 
11 n-CS 0.6573 
12 CC 6.5770 
13 C7 14.0859 
14 CB 9.9867 
15 C9 9.1413 
16 C10+ 41.6196 
17 Bensene 2.0277 
10 Toluene 3.5495 
19 S-Benzeno 0.3121 
20 Xylenes 3.2596 
21 n-C6 5.5626 
22 224Trlmetbylp 0.2472 

-- Sales oil — 
Production Rate s 
Days of Annual Operation > 
API Oravity t 
Reid vapor Pressure : 

9B.4(bbl/day] 
36S [days/year] 
42.1 
5.84tpsia] 

Calculation Results 

-- Emission Summary 
Item Uncontrolled uncontrolled 
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Attachment C 

ESP INK V2.0 Calculation Report— Developed by DB Robinson a Associates ttd. 20U.01.as 

(ton/yrl (lb/hr] 
Total BWe O.S40 0.123 
Total BC 3.697 0.616 
VOCB. C2+ 2.320 0.530 
VOCO, C3* 2.201 0.503 

Uncontrolled Recovery Into. 
Vapor 112.7000 xlH-3 OtSCPD] 
EC Vapor 111.5700 xlE-3 (HSCFD) 
GOR 1.15 [SCP/bbl] 

9ftl4 flat Mi ftMMIM4A4 ̂ 4mii SmtfSMB Wwyygjl tMU 
Ho Component Uncontrolled uncontrolled 

Iton/yr] t lb/hr] 
1 H2S 0.000 0.000 
2 02 0.000 0.000 
3 CQ2 0.026 0.006 
« H2 0.000 0.000 
5 CI 0.377 0.006 
6 C2 0.119 0.027 
7 C3 0.102 0.023 
6 1-C4 0.029 0.007 
9 n-C4 0.000 0.010 
10 i-C5 0.026 0.006 
11 n-C5 0.098 0.022 
U C6 o.sae 0.134 
13 C7 0.476 0.109 
14 CO 0.158 0.036 
IS C9 0.071 0.016 
16 C10* 0.029 0.007 
17 Benzene 0.098 0.022 
10 Toluene 0.075 0.017 
19 B-Benmene 0.003 0.001 
20 xylenes 0.030 0.007 
21 n-C6 0.330 0.075 
22 224?rioetbylp 0.000 0.002 

Total 2.723 0.622 

Dvcoan wu 
(to. . Component HH If Oil Flash Oil Sale Oil Vlaeb Gas na Gas Total Emissions 

mol « mol % mol % mol % mol % mol t 
1 H2B 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 002 44.01 0.0098 0.0082 0.0082 1.0733 0.0000 1.0733 
4 N2 20.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
5 CI 16.04 0.2166 0.1519 0.1519 43.3038 0.0000 43.3028 
6 C3 30.07 0.1074 0.0966 0.0966 7.2646 0.0000 7.2646 
7 C3 44.10 0.1562 0.1500 0.1500 4.2643 0.0000 4.2643 
0 1-C4 58.U 0.0707 0.0694 0.0694 0.9305 0.0000 0.9305 
9 n-C4 50. U 0.2537 0.2493 0.2493 2.5466 0.0000 2.5466 
10 1-C5 72.15 0.1393 0.1385 0.1385 0.6535 0.0000 0.6535 
11 n-C5 72.15 0.6573 0.6545 0.6545 2.4896 0.0000 2.4896 
12 C6 86.16 8.5778 8.5713 8.5713 U.8904 0.0000 12.8904 
13 C7 100.20 14.0859 14.0935 14.0935 9.0410 0.0000 9.0410 
14 CO 114.23 9.9067 9.9978 9.9978 2.6273 0.0000 2.6273 
15 C9 138.28 9.1413 9.1534 9.1534 1.0651 0.0000 1.0651 
16 C10* 177.78 41.6196 41.6817 41.6817 0.2978 0.0000 0.2978 
17 Benzene 78.11 2.0277 2.0373 2.0273 2.3066 0.0000 2.3066 
18 Toluene 92.13 3.5495 3.5526 3.5526 1.4984 0.0000 1.4904 
19 B-Bensene 106.17 0.3121 0.3125 0.3125 0.0552 0.0000 0.0552 
20 Xylenes 106.17 3.2596 3.2637 3.2637 0.5222 0.0000 0.5222 
21 n-C6 06.18 5.5826 5.5804 5.5804 7.0432 0.0000 7.0432 
22 224TIlnMlgrlp 114.24 0.2472 0.2474 0.2474 0.U77 0.0000 0.1277 

BR 131.92 132.05 132.05 50.14 0.00 50.14 
Stream Hole Ratio 1.0000 0.9985 0.9985 0.0015 0.0000 0.0015 
Boating Value [BTU/SCF] 2765.39 0.00 2765.39 
Oaa Gravity [Gas/Air] 1.73 0.00 1.73 
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Attachment C 

BP tmk V2.0 Calculation deport—• Developed by DB Robinson I Associates Ltd. 2012.01.2S 

Project letup Information 

Project File 
Plowsheat Selection 
Calculation netted 
Control Efficiency 
Known Separator Stream 
Entering Air Composition 

S:\359S0l_BillBarrett_Corp\ntah Tanks\Consent Decree\Bmisslon Quantification Projec 
Oil Tank with Separator 
EVP Dlatillation 
100.0% 
Lev Pressure oil 

Piled Dane > Otah 
Hell Mane > 16-26-36 BTR 
Hell ID 3 110.4 BSD 
Permit Hunter i Emission Evaluation Bun 2 
Date : 2012.01.11 

Data Input 

Separator pressure 
Separator Temperature 
Ambient pressure 
Ambient Tenperature 
C10+ SO 
C10« Mf 

S4.00[psigl 
176.00 (F] 
12.30(pBia) 
160.00 IF] 
0.7710 
177.78 

-- Low Pressure Oil 
HO. mol % 
1 H2S 0.0000 
2 02 0.0000 
3 002 0.0098 
4 N2 0.0000 
5 CI 0.2166 
6 C2 0.1074 
7 C3 0.1562 
8 i-C« 0.0707 
9 U-C4 0.2527 
10 i-C5 0.1393 
11 n-C5 0.6573 
12 C6 8.5778 
13 C7 14.0899 
14 CO 9.9B67 
IS C9 9.1413 
16 C10* 41.6196 
17 Benrene 2.0277 
18 Toluene 3.5495 
19 B-Beaaene 0.3121 
20 Xylenes 3.2596 
21 n-C6 5.5826 
22 224Trimetbylp 0.2472 

-- Sales Oil — 
Production Bate t 110.4[bbl/day] 
Days of Annual Operation : 365 (days/year] 
API Gravity > 42.1 
Raid Vapor Pressure t 5.84 [psial 

Calculation Results 

-- Emission Summary —..... ....... 
Item Uncontrolled Uncontrolled 
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Attachment C 

ttt UK V2.0 calculation Report— Developed by BB Robinson a Associates Ltd. 20U.01.2C 

Bubble Ft. • 100F [pala] 9.4# 7.40 7.40 
HVp a 100F (psla) 3.31 3.00 3.00 
Spec. Gravity a IOOF 0.703 0.703 0.703 
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Attachment C 

EST TAUK V3.0 Calculation Report— Developed toy DB Robinson i Associates Ltd. 2012.01. 

[Con/yrJ [lb/hr] 
Total Ola 0.610 0.139 
Total BC 3.024 0.690 
VOCs, C2+ 2.601 0.594 
VOCs, a* 2.460 0.563 

Uncontrolled Recovery into. 
Vapor 126.4500 xlE-3 PfSCFD] 
BC Vapor 125.0900 Xll-3 IMSCFD] 
OOR 1.15 [SCF/bbl] 

amission Composition --— 
So Component uncontrolled Uncontrolled 

(toa/yr] (lto/hrl 
1 B2S 0.000 0.000 
2 02 0.000 0.000 
3 C02 0.029 0.007 
« B2 0.000 0.000 
S CI 0.423 0.097 
6 C2 0.133 0.030 
7 C3 0.114 0.026 
0 1-C4 0.033 0.000 
9 n-C4 0.090 0.021 
10 1-C5 0.029 0.007 
11 n-CS 0.109 0.025 
12 C6 0.659 0.150 
13 C7 0.534 0.122 
14 CO 0.178 0.041 
IS C9 0.080 0.010 
16 CIO* 0.032 0.007 
17 Benmene 0.110 0.025 
IB Toluene 0.004 0.019 
19 B-Bsnasne 0.004 0.001 
20 Xylenes 0.034 0.000 
21 n-C6 0.370 0.084 
22 224Trimetliylp 0.009 0.002 

Total 3.054 0.697 

-- stream Data 
Bo. Casgxment mr LP Oil Flash Oil Bale Oil Flash Obi > W68 Oaa Total Emissions 

mol % mol % mol % mol % mol % mol % 
1 B28 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 002 44.01 0.0098 0.0082 0.0082 1.0733 0.0000 1.0733 
4 B2 28.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
5 CI 16.04 0.2166 0.1519 0.1519 43.3028 0.0000 43.3028 
6 C2 30.07 0.1074 0.0966 0.0966 7.2646 0.0000 7.2646 
7 C3 44.10 0.1562 0.1500 0.1500 4.2643 0.0000 4.2643 
8 1-C4 58.12 0.0707 0.0694 0.0694 0.9305 0.0000 0.9305 
9 U-C4 58.12 0.2527 0.2493 0.2493 2.5466 0.0000 2.5466 
10 1-C5 72.15 0.1393 0.13B5 0.1395 0.6535 0.0000 0.6535 
11 n-CS 72.15 0.6573 0.6545 0.6545 2.4896 0.0000 2.4896 
12 C6 06.16 8.5778 8.5713 8.5713 12.0904 0.0000 12.8904 
13 C7 100.20 14.0059 14.0935 14.0935 9.0410 0.0000 9.0410 
14 CO 114.23 9.9867 9.9978 9.9970 2.6273 0.0000 2.6273 
15 C9 128.28 9.1413 9.1534 9.1534 1.0651 0.0000 1.0651 
16 CIO* 177.78 41.6196 41.6617 41.6017 0.2976 0.0000 0.2978 
17 Bensenc 70.11 2.0277 2.0273 2.0273 2.3066 0.0000 2.3066 
16 Toluene 92.13 3.5695 3.5526 3.5526 1.4964 0.0000 1.4904 
19 E-Ben*one 106.17 0.3121 0.3125 0.3125 0.0552 0.0000 0.0552 
20 Xylenes 106.17 3.2596 3.2637 3.2637 0.5222 0.0000 0.5222 
21 n-C6 66.16 5.5826 5.5B04 5.5904 7.0432 0.0000 7.0432 
22 224Trloettiylp 114.24 0.2472 0.2474 0.2474 0.1277 0.0000 0.1277 

m 131.92 132.05 132.05 50.14 0.00 50.14 
Stream Mole Ratio 1.0000 0.9965 0.9985 0.0015 0.0000 0.0015 
Beating Value [BTU/SCP] 2765.39 0.00 2765.39 
Oaa Oravity [S&s/Alr] 1.73 0.00 1.73 
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Attachment C 

Bap T««nr V2.0 Calculation Report— Developed by 08 Robinson & associates U4. 

Bubble Pt. • 100P tpaia] 9.49 7.40 7.40 
EVP 9 1007 fpeia] 3.31 3.00 3.00 
Spec. Gravity 9 1007 0.703 0.703 0.703 
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Attachment D 



Aim—iB 
Bill Barrett Corporation 

VRUSysMtnt 
16-26-96 BTfl Run 2 

CqtmCMAlM 

I Vttu I Evrit | Bdhntt 

DIRECT COSTS 
Coet of one VRU Spates 9 198,000 $ 8028)0 Vendor Quote*. VRU monthly lease tiroes 

10 year control Me 

TOTAL DIRECT COSTS (TOO - 9 I98JOOO 9 ' 80300 Cnh-trioTrd Total 

INDIRECT COSTS 

General faetliue*, engineering, coostiucfioa fee* " 8 49300 9 20300 Assumed 2J5. orTDC 

TOTAL INDIRECT COSTS (TIC) 
° 

9 49300 9 20300 

TOTAL DIRECT AND INDIRECT COSTS CTDIC) ITDC) • ITICl - 9 247.500 9 100,000 Calculated Toed 

Contingency 0.10 • (TD1C) 9 24.790 9 10300 AatetnedlOHofTDiC 

TOTAL INSTALLED CAPITAL COSTS (TICC) " 9 273.290 9 110300 Cafculatetl Total 

ANNUAL FIXED O&M COSTS 
4.IMI. Operating Labor (OSofFIE * EOT* = 4.|<K) f 4.IMI. Aasurood 

Aihiiinitliative end Support Labor "' IFT - 9 •  • .  

Maintenance Labor and Materials 257. of PTE * 920to « 'V ' *3«l> 9 liL-Bet 
Put end Mstteiib (included in sail—on lebcc and oattrids con) : s" S . VRU. assented ferEVRU 

TOTAL FIXED O&M COSTS (FOM) - 9 9.960 9 14360 Calculated Total 

ANNUAL VARIABLE O&M COSTS 
FotiCoS: ft 7,142 9 Booed on 5 mscfil and 99 AOfM&Otu 
Vaptn Savings: s (7.929) S (7,9351 See Attachment B 

TOTAL VARIABLE 04M COSTS (VOM) - 9 (797) 9 (7.929) Calculated Total 

TOTAL DIRECT COSTS (TDAC1 - TOM • VOM - 9 9329 9 6391 Calculated Total 

INDIRECT COSTS 
Ovahcod [nduded in Fitotf OftM Casta » 

Property Tat It* or (TlCCl » •:%'  rj- T,KIU ! QAQPS Control COM Manual 
Insurance 19* of (TICC) = i I.9fKi 9 i.imi' OAQPS Control COM Manual 
OftAChtlgB 29* of (TICO - :•% '•9 i.'-mi OAQPS Coetlrol Coal Manual 
Capital Recover 0.117 • (TICO i 51397 » „ (5.<l3l Baaed oa 104* intcroti ate 

TOTAL INDIRECT COSTS (T1AC) - 9 91377 9 10721 Calculated Total 

TOTAL ANNUALIZED COSTS TDAC » T1AC « 9 99300 9 29312 Calculated 

TOTAL VOC REMOVED PER VEAR (VOC| - •  - 15? L70 Bait d on 98?* operation of VRU and 951* 

COST EFFECTIVENESS <S per too of pollutant mooted) 29.147 9 19398 
ooorol tjr Oaro during VRU deratine 
COfenlDtod 



Attach neat l» 
BUI Barren Corporation 

VRU SysmM 
16-26-36 BTR Run 2 

Capital Cost Factors 

| VRU | F.VRl | Reference 

Cost of one VRU System S 198.000 S 80.000 Vendor Quotes. VRU monthly lease limes 
10 year control life 

TOTAL DIRECT COSTS (TDC) - S 198,000 s 80.000 Calculated Total 

INDIRECT COSTS 

General facilities, engineering, construction fees S 49.300 s 20,000 Assumed 25S of TDC 

TOTAL INDIRECT COSTS (TIC) - S 49.500 s 20,000 Calculated Total 

TOTAL DIRECT AND INDIRECT COSTS (TDIC) (TDC) • (TIC) S 247,500 s 100,000 Calculated Total 

Contingency 0.10 • (TDIC) J 24.750 s 10,000 Assumed 10S of TDIC 

TOTAL INSTALLED CAPITAL COSTS (T1CC) S 272,250 s 110.000 Calculated Total 

ANNUAL FIXED 04M COSTS 
Operating Labor lOSofFTE * S2(M* 
Administrative and Support Labor 
Maintenance Labor and Materials 25NofFTE * S204tf 
Pans and Materials (included in maintenance labor and materials cost) 

3 4J00 

\ W 

5 
3 
* 
i 

ld,4i«i 

Assumed 

Maintenance labor included in lease rate for 
VRU. assumed for EVRU 

TOTAL FIXED Q*M COSTS (FOM) S 9360 S 14360 Calculated Total 

ANNUAL VARIABLE O&M COSTS 
Foe! Cos: 
Vapor Savings: 

I 7,192 
S (7.929) 

5 
V (T.Wl 

Based on 5 mscfd and S3.4Q/MMbtu 
See Attachment B 

TOTAL VARIABLE OAM COSTS (VOM) - S (737) J (7,929) Calculated Total 

TOTAL DIRECT COSTS (TDAC) - FOM + VOM - S 8.623 s 6,631 Calculated Total 

INDIRECT COSTS 
Overhead Included in Fixed O&M Costs 
Property Tax 
Insurance 
G&A Charges 
Capital Recovery 

IS of (TiCC) 
IS of (TICC) 
2S of (TICC) 

0.117 • (TICC) 

$ 1.9*0 
$ %Mi 
S 33c0 
$ 7>J5" 

1 
i 
5 
> 

1.130 
i«Wb 
ijm 

12.621 

OAQPS Cootrol Cost Manual 
OAQPS Control Cost Manual 
OAQPS Control Cost Manual 
Based on 10S interest rate 

TOTAL INDIRECT COSTS (TIAC) S 31.177 $ 16,721 Calculated Total 

TOTAL ANNUALIZED COSTS TDAC * TIAC S 39,800 s 23352 Calculated 

TOTAL VOC REMOVED PER YEAR (VOC) 

COST EFFECTIVENESS <S per loo of pollutant removed) 23,147 S 

1.70 Based on 98S operation of VRU tod 95% 
control by flare during VRU downtime 

13.699 Calculated 


